SEP 22 1924 








FOUNDED 


1872 


Vor. XCV. Ali Rights 
No. 2442, Reserved. 


SEPTEMBER 12, 1924. 


Registered at G.P.O.as a Newspaper ana 
Canadian Magazine rate of postage. 


PRICE 
SIXPENCE 








LITHOLITE 
INSULATORS, Ltd. 


65-57, Hackney Grove, London, E. 8. 

"Phone and Telegrams: Dalston, 592, London, 

FIREPROOF AND OTHER GRADES. 
ESTABLISHED “ “R 20 YEARS. 


CHURTON oe 


gvE and Porye® 


ca MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS 


Where the Power comes 
from to Light. 


See Sup. 8. 








< ELECTRIC INSULATION, “G 


\) NON-HYGROSCOPIO, OF 
vw FIREPROOF. Wy 


SILuminiITE 


The SILUMINITE INSULATOR Co., Ltd. 
THE GREEN, SOUTHALL, MDLX. 
‘Phone and "Gram : SOUTHALL 59, 


Cutting 
‘Electric Motors. 
CUTTING BROS., LTD., STAMFORD, 
Telegrams: Cutting, Stamford. Tel. No. 12 


MOTORS_ 


McClure -y Whittieid, 
Smal! Power Dynamo Co., Ltd. 
—_—— — Agents —— 


CITY ELECTRICAL co., 1, Emerald Steet 








FERGUSON, PAILIN, L™- 


SPECIALISTS IN 


SWITCHGEAR. 


Higher Openshaw, Manchester. 


‘Phone : OPENSHAW 829. ‘Grams : TENSION, MANCHESTER. 


“EMPIRE” 
AUTOMATIC CONTROL. 


Ave. British Empire Bay 
14 =xXHIBITION. 


ELECTRIC CONTROL, Ltd., GLASGOW. 





RESISTANCE MATERIALS 


Asbestos Woven Resistance Grids. Re- 
sistance Cord, Resistance Wires & Tapes. 


GRESSALL MANUFACTURING CO., 
Staniforth Street, BIRMINGHAM. 


wn elegrams : Telephone : 
Ohmic, Birmingham.” Central 3463. 


To 
SUIT ALTERATIONS 
OF 


op. 
4572-8953. ) 
Trade Enquiries Specially Invited. 





INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS 


#Record Electrical Co., = 


ROADHEATH. MANCHESTER. 


TELEPHONE: 164 ALTRINCHAM. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Connaught House, Aldwych, W.C. 2. 
Works: NORTH WOOLWICH, LONDON, E. 

TELEPHONES & CABLES. 


Electrical Household Domestic Appliances. 
See Advertisement this week, Sup. 15. 





ELECTRIC FIRES, Ltd., NORWICH. 


See p iii last week 
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A. MARTELLI 
6, Little Newport St., Charing Cross Rd., W.C. 2 
LARGEST STOCK in the World of Italian 
ALABASTER BOWLS. 


Carved Bowls and Brown-Veined Plain Bowls 
at only 25% more than Plain Grey-Veined 
ASK For BEAUTIFULLY ILLUSTRATED Price List 
Gerrard 2901 Cabies Agatina. London. 


BURDETTE & Co.Ltd. 
Pocock St., 


LONDON, S.E.!. 


* VINCENT ¢ 


STEEL-CORED 
ALUMINIUM 


FOR LONG SPAN, LONG-DISTANCE 
TRANSMISSIONS. 


The British Aluminium Co., Lid., 
109, Queen Victoria St., Lond »r 


MAVOR & COULSON, Ltd., 


GLASGOW: 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


CURTIS MFG. CO. 


CONDUIT PLACE, 
PADDINGTON, 
LONDON, 











CONSTANT 
RATING FOR 


ALL PURPOSES. 





SWITCHGEAR. 
ERI-EST F. MOY, LTD.., 


Ma: utacturing Electrical Engineers and 
Government Contractors, 


GREEN AND PLACE, CAMDEN TOWN, LONDON. 
-_— 


THE PRACTICE OF ELECTRICAL WIRING 


By DONALD SMEATON MUNRO, 
M.I1.E.E., M.ASSOC, MINING E.E. 


5/- net. or by post 5/4. 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, E.C.4. 





MANUFACTURING CO. 


REGULATING RESISTANCES 
“ ZENITE” EMBEDDED RESISTANCE UNITS 
SPECIAL TRANSFORMERS 


ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W. 2. 





“CANTIE” 
IRUNCLAD SWITCHBOARDS 


HEAP, EFFICIENT, ROBUST 


CANTIE SWITCH CO., LTD., 


iTON ST. NOTTINGHAM. 


_ 


E. DAWSON & CO., 


LAMPS (AS USUAL), 
In addition 
Wireless Valves, Crystal and Valve Receiving Sets, 
Head | "Phones, &c. 


10, Gray’s Inn Road, London, W.C. 1. 


(Phone : Holborn 2794.) 


FU LLER’ UNITED ELECTRIC 


WORKS, LIMITED 
MANUFACTUKERS OF 
ACCUMULATORS eevrenes 
WIRES & CABLES EBONITE 
WIRELESS APPARATUS CARBON BLACK 
Head Office: 
(General Sales Offices and Works) 


WOODLAND WORKS, GROVE ROAD, 
CHADWELL HEATH, ESSEX. 





SAXONIA Est. 1895. 


v: ELECTRICAL WIRE CO., LTD. 
British ake. __ GREENWICH, S.E. 10, 
EXTR | FLEXIBLE CABLES AND CORDS. 

D.NAMO AND TRAILING LEADS. 
AERIALS FOR WIRELESS 





JULIUS SAX 


Specialists in 


Est. B E L L 7 1855. 


and 


Wall Plugs. 


24a, High Street, Bloomsbury, W.C.2, 





WEMBLEY DEMANDS 
THE BEST. 


M.E.M. 


See page xi. 
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THE 


ORKSHIRE COPPER WORKS,“ 


LEEDS, ENGLAND, 


SPECIALISTS IN THE MANUFACTURE OF 


CONDENSER TUBES 


For Power-Station Condensing Plant, in all Standard and Special Alloys, 
including Benedict—85% Copper, 15% Nickel; Bronze—95% Copper, 5% Tin. 


SOLE MAKERS “ BEM AL” BRASS CONDENSER TUBES 











CON DENSERS 


Artificial Line for Duplexing Submarine Cables. 
Sole Makers under A. L. Dearlove’s Patent. 


Condensers for High-Tension and Wireless Work. 
High-Class Condensers for Telegraph and Telephone Lines. 


STANDARDS OF HIGH PRECISION. 


Condensers for Power Factor Improvement. 
Mansbridge and Rolled Telephone Condensers. 





Contractors to the Admiralty, War Office, Air Ministry, G.P.O., India and Colonial Governments, etc., ete. 


The TELEGRAPH CONDENSER Co., Ltd, 


West Park Works, Mortlake Road, Kew Gardens. 


Telephone: Richmond 2196. Telegrams: “Telefarad, Richmond, Surrey.” Cable Code: Bentleys. 











nes Condenser Plates, Weekly 
Magneto & Wireless Trades. 
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; 
Fleet st | Owing to extra space needed at the Works for 
el stock and machinery the Offices are now 


a London, 5 moved to— 
E.C.4 : 69, FLEET ST., LONDON, E.C.4. 
S Works: =) where all communications should be addressed. 
{| Finsbury Park, Kindly mention this Journal when writing. 
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“The best INSULATING VARNISHES obtainable. | 


* OHMALINE" BLACKS. No. 68, Air Drying. No. 157, Flexible Stoving. No. 166, Hard Drying. No. 956, Maximum of impregna:'°" 
** ARMACELL " CLEAR GOLDEN STOVING. No. 213, Flexible. No. 317. Harder Drying. All Applicable by Dipping or Vacuum impregnation. 
* INSULDERM " Grey Heat Radiating Enamel. “ STICOLINE” for building up Mica. “ PAKYDERM”™ finishing. 
* SHAYDOLITE” for colouring lamps. “ ANTI-SULPHURIC" ENAMEL for Battery Rooms. “ ARMOURITE" Sythetic Varn's* 


The Oldest All-British Insulating Varnish Makers : 


GRIFFITHS BROS. & Co. LONDON, LTD., Bermondsey, London, S-E. 16. 
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Electrical Progress in France. 


ut the 
with which we deal 
elsewhere in this issue, shows the French elec- 
ica] industry to be in an enviable position. It is a 
ford of increase in capital and extensions of works to 
be manufacturers to cope with the orders which they 
Mitinue to receive. The French Thomson-Houston Co., 
ich is = first of the great French companies (or, 
* truly, groups) found it necessary to increase its 
apital by fF, per cent., and even then it was unable to 
) pac with the volume of orders, and had to carry 
Mra large amount of work to the current year. The 
tof the other prominent electrical undertakings was 
4a ind the prosperity extended to the branches of 
closely allied with them. 
n would appear that the principal reason for this 
Kable activity was the progress made by works of 
iderable public importance in France. Parallel 
the « development of the water-power, which is one 
country’s greatest natural assets, proceeded the 
ification of the railways, and, in addition to these 
itful sources of employment for the electrical in 
, there was a general expansion in the use of cle: 


HE report of the Commercial Counsellor 
British Embassy at Paris, 


tricity in industry, agriculture, and the home. Thus 
not only was the manufacturing industry kept working 
ut an intense rate, but the electricity supply companies 
were called upon for still further efforts to satisfy the 
demand which has risen from 662,000 kW in 1911 to 
about 24 million kW at the present time. . 

A prominent feature of the production and use of 
electricity in France is the way in which all the branches 
concerned are interlinked. Both mining and manufac- 
turing branches are ‘‘ interested ’’ in or operate gene- 
rating stations; there are ‘“‘ accords ’’ between the two 
branches which facilitate the progress of materials from 
the raw state to final manufacture; and there are other 
kinds of association between the various departmenis 
which lead to smooth working: The country has heen 
rendered practically independent of foreign imports in 
several directions, including electrical equipment, water 
and steam turbines, &c., by two methods, viz., the estab- 
lishment by foreign firms of French companies, and the 
acquisition by French companies of the rights of manu- 
facture of products originating abroad. 

On the whole, the report is not of an encouraging 
nature, so far as British manufacturers are concerned, 
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but it provides another instance of the widespread effecis 
of electrical development which we hope will not be lost 
upon those responsible for progress in this country. 
Here, too, we have an extensive railway system which, 
as has been proved, could profitably be electrified. It 
is true that we cannot hope to obtain such excellent 
results as may be secured-by the use of hydro-electric 
power, but the absence of water resources must not he 
considered an argument against electrification. Then 
again the industries of this country are by no means 
** ali-electric,’’ rural distribution is represented by a 
few isolated cases, and the enormous potentialities of 
domestic supply are only beginning to receive active 
attention. 

According to an article published in the Revue 
d'Economie Polutique, by M. J. H. Adam, France is 
the first country in the world which has an 
electricity policy, a policy of immediate realisa- 
tions and with large views of the future. The 
Stock Exchange has well understood this fact and 
the curve of the quotations of the principal in- 
dustrial securities shows that the shares of the electricity 
supply undertakings on the average have doubled in 
value between 1921 and 1924, while those of metallur- 
gical undertakings have improved only in the proportion 
of 157 to 166, and those of credit establishments by 132 
to 176. The favour shown by the market has justly been 
evoked by the satisfactory results obtained by most of 
the producing and distributing companies, whose 
accounts on the whole reveal a rapid augmentation in 
the sales simultaneously with a sustained effort at 
reducing the general expenses. As a consequence the 
profits have increased, and if the dividends have not 
been raised correspondingly, the reason is 10 be found in 
the prudence which has induced the directors to provide 
against the possible risks of an uncertain economic 
situation. The end of the year was characterised by a 
growth in the burdens on the industry in the matter of 
wages, raw materials, &c., particularly coal; on the 
other hand, it is noted that whilst prices have almost 
quintupled since the war, the supply tariffs have only 
been doubled. It has been possible to maintain equili- 
brium thanks to the constant progress made in technical 
tatters, which has brought about a notable reduction in 
the cost of production. 

M. Adam proceeds to mention, as an instance of the 
development of the consumption of energy, that in the 
region of Paris alone the producers distributed about 
1,000,000,000 kWh in 1923, as compared with 
800,000,000 in the previous year, representing an 
annual consumption of 167 kWh per head of the popula 
tion of about 6,000,000. At the same time, in agree 
ment with the Department of Public Works, a national 
programme is being proceeded with in the direction of 
the establishment of high-pressure networks which has 
already been done in several districts, simultaneously 
with the electrification of the railways; and the distri- 
bution system in rural districts, aided by long-term 
State loans, will open a gradually growing market for 
electrical energy. After a reference to the electrical 
manufacturing industry, the author states that although 
the results already achieved are considerable, they are 
only the beginning of progress in the directions men- 
tioned and in those of industrial and domestic develop- 
ments, the extension of the use of electrical vehicles, &c. 





Quickiy following the report of the 
Ministry of Transport, the detailed 
report of the Electricity Commissioners 
for the vear ended March 3lst, 1924, 
has been issued, and on this occasion it is accompanied 
by their Fuel Consumption Returns, which have usually 
appeared before it. The compilers have therefore more 
than maintained the improvement in point of celerity 
which marked their last year’s record, and are to be 
congratulated on producing so exhaustive a report well 
within six months of the end of the period to which it 
relates. 

For the first time the Commissioners are able to record 
the inauguration of several approved schemes for the 


The Electricity 
Commission. 


ee 


improvement of the organisation for the supp! 
tricity in large districts, following upon the p ‘sing of 
the Act of 1922. They now feel justified, mo over, in 
view of the increased demand for electricity, 
that the supply industry has substantially recovered 
from the reaction due to adverse trade conditions, and 
has materially assisted in the provision of em).loyment 
in allied trades. The steps which have been taken to 
improve the organisation have been followed py 
numerous applications for further powers of supply, 
resulting in the initiation of many local extensions and 
new undertakings. The total number of au 
undertakers at the end of March was 560, an increase 
of 16 on last year’s figure; of these 11 are loca! autho. 
rities, bringing the total of municipal undertakings up 
to 335, whilst companies and individuals numer 295, 
The Special Orders approved by Parliament, |,owever. 
numbered 57, showing that most of the new powers were 
granted to existing undertakers, whilst a nuiiber of 
dormant orders were revoked. 

An interesting feature appears in the report for the 
first time, in the form of statistics of area and popula- 
tion, and of the density of the population, in local 
government areas included in the areas of supply of 
authorised undertakers, aggregating nearly 38 millions 
in England and Wales. Nearly 80 per cent. of the total 
population is concentrated in 11 per cent. of the total 
area, with an average density of 4,615 per square mile, 
the remainder of the country having an average density 
of only 151 ; this figure indicates the difficulty of supply- 
ing electricity on an economic basis in the rural dis- 
tricts. On the other hand, it cannot be supposed that 
anything like 80 per cent. of the population has a supply 
within reach; there are numerous instances in which 
residents in urban ‘areas cannot obtain electricity 
although desirous of doing so, and living within the 
areas of authorised undertakers. It is to be hoped that 
the Commissioners will do what they can to remedy this 
very real grievance. 

The fact that the grant of an effective monopoly of 
the supply of a commodity such as electricity carries 
with it a responsibility not only towards the share- 
holders but also towards the public does not seem yet 
to have penetrated the understanding of some of the 
companies engaged in electricity supply. Probably 
the proposal to confer on the Electricity Commissioners 
the compulsory powers that were omitted from the Aet 
of 1919, which is now being advocated in more irters 
than one, is at least in part due to this reason, and 
unless the directors take a broad view of their moral 
obligations they may soon find themselves ‘* controlled” 
either by the Commissioners or by the Joint Electricity 
Authorities, after the fashion of the Public Service 
Commissions of the United States." Municipal supply 
authorities have less inducement to neglect their duties 
in this respect, but even they are not altogether }lame- 
less. 

From the Report we gather that in 1924 the total 
amount of electrical generated was (,681.5 
million kWh, representing an increase of 16.4 per cent 
the consumption of coal and coke was 7.5 million tons, 
an increase of only 11.2 per cent., which points ‘0 con- 
tinued progress in economy of fuel. 

The new plant sanctioned during the year an 
to 476,000 kW, comparing with 422,000 kW in the pre 
vious year ; the total sanctioned during the perio: Janu- 
ary, 1920, to March 31st, 1924, was 1,780,329 kW. 
mainly for extensions, bringing the grand tot net 
capacity of plant installed (after the supersession ‘ f old 
plant of 180,000 kW) up to 3,083,000 kW at th gin. 
ning of 1923, and when the whole of the plant sanc!ionet 
up to the end of March is installed, the total will 
to about 4,417,000 kW. Since 1920, 78 turl 
nators rated at 10,000 kW or more have been aut! 
eight of these being rated at 20,000 kW or more 

With regard to the Fuel Consumption Retur: 
generating stations supplied data, an increase 0! 
and 450 of these were classified on the basis of t! 
efficiency. The average consumption of fuel at -team 
stations was reduced from 2.78 to 2.67 Ib. pet kWh 
generated, the best record being that of Barton siation 
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of Manchester Corporation (1.48 lb., 20.33 per cent. 
thermal eff ‘iency), which commenced supply on October 
lith, 1923. Next cofnes the North Tees station, of the 
Neweastle-upon-Tyne Electric Supply Co., Ltd., with 
1.67 and 17.60, and the third is Carville B, of the 
came company, With 1.81 and 17.47. Last year the 
North Tees and Carville B practically tied with 1.73- 
1.74 and 17.15-17.80, and Dunston was third. 

The Report and the Returns will be dealt with more 
fully in our next issue. 





We hope that readers and their 
friends who can arrange to be in the 
vicinity of the British Empire Exhibi- 
tion on Wednesday next, September 17th, will give most 
enthusiastic support to the Electric Carnival. In our 
last issue (page 369) we gave particulars of the pro- 
gramme of entertainment—the procession of decorated 
dectric vehicles and walking models of electrical appli- 
ces, the dance, the fox-trot competition, the fancy 
iress parade, balloon bursting and other side-splitting 
frivolities which should all combine in making an en- 
joyable evening for all who take part in it, and an in 
eresting and electrically impressive occasion with last- 
ing eflects upon the mind of the public. The procession 
sarts off from the Faraday Gate of the Palace of Engi- 
neering at 7.30 p.m., and from that time until 10.15 
pm. electricity will be giving a very live demonstra- 
tim. The information already published may be 
supplemented with the statement that Sir Lawrence 
Weaver (Director of the United Kingdom Exhibits) and 
lady Weaver will be present at the dance, and will 
present the prizes. We record on another page a meet- 
ing of exhibitors which took place on Monday last when 
Mr. Gillott delivered an address. Readers who wish to 
know anything further regarding the arrangements, or 
to purchase tickets, should communicate with the ELEc- 
TRICAL ask the Ex- 


The Carnival. 


tevirw Service Department, or 


change to put them through to "Phone No. 8260 Central. 


Mucu annoyance has been manifested 
recently by electrical manufacturers in 
the Birmingham area in connection 
with the electric lighting of a number 
of schools, which has been put in hand 
by the Corporation partly for the relief of local unem- 
ployment. It appears that the consulting engineers em- 
ployed by the Education Committee have stipulated that 
the materials of certain manufacturers named in the 
specification are to be used, and that in no case are local 
firms included in the list. Amongst the materials in 
question are fuses and fuse bvards, switches, lamp- 
olders, and cast-iron boxes, all of which are made 
leally by firms of repute. 

When an engineer desires to make use of the speciality 
ofa particular firm which he knows to be efficient, and 
which cannot be obtained from another source, he is, of 
ourse, within his rights in specifying that item; 
obviously there is nothing else to be done. Whether he 
eludes it in the original specification or imposes his 
vill upon the contractor whose tender is accepted is 
tamateri: 1. 
take of e] 


heation « 


Consulting 
Engineers’ 
Specifications. 


For instance, when there was only one 
ctrolytic meter on the market, the mere speci- 
the electrolytic tvpe confined the field to one 
manufacturer. The practice could also be justified if it 
vere done in order to ensure that cheap foreign products 
should noi be used. But when it is not a particular 
vice that is in question but a whole class, or classes, of 
‘eessories which are marketed by numerous British 
e matter is very different. In such a case the 
ining a firm is to abolish competition, without 
corresponding advantage for the client. 

‘en competition is the very essence of the 
l viting tenders for contracts—competition in 
{uality nd price alike. What the Englishman 
raditionally claims is “a fair field, and no favour,”’ 
ind We are sure that British manufacturers do not object 
mpetition. We have always supported the 
the function of the consulting engineer is to 
results desired and to see that they are 


iakers. t! 
effect of 1 
*curing 


Now. ( 


‘stem of 


to fair , 
view that 
‘pecify ¢] 


attained, and we are strongly opposed to the procedure 
which, according to local reports, has been adopted by 
the consulting engineers in this instance. We do not 
suggest that local firms should have been named; that 
kind of localised protection has never appealed to us. 
Our view is that the competitive principle should be 
given free play—and let the best man win! 





Tuere have been, within recent years, 
Electric Light several papers summarising researches 
in Horticulture. on the effect of electrostatic discharge 
in stimulating the growth of vegeta- 
tion, but in this country insufficient attention has been 
devoted to another promising line of investigation—-the 
effect of electric light. The /lluminating Engineer, in 
commenting on some recent American experience, 
remarks that early researches were somewhat inconclu- 
sive, chiefly because the intensity of artificial light em- 
ployed was too low. It must be realised that the value 
of full daylight illumination may reach as much as 
10,000 foot-candles in summer. Probably few plants 
would benefit by continuous exposure to light so strong. 
But it is evident that an artificial illumination of at 
least several hundred foot-candles would be needed to 
produce any very marked efiect. In the American ex 
periments the illumination was provided by gasfille:] 
electric lamps, and ranged from about 300 to 1,500 foot- 
candles. Concentrating reflectors were naturally of 
value in obtaining this high illumination with minimum 
consumption of electricity. The experimenters agreed 
in finding that this supplementary illumination had a 
very beneficial efiect. Vegetation developed more 
rapidly, and the plants were robust and less subject to 
the effect of fungus and disease. On the average flower- 
ing plants came into bloom about eight days earlier than 
‘hose which were not exposed to artificial light and 
strawberries ripened more rapidly. The experimenters 
do not suggest that the use of artificial light on this scale 
would pay in the case of common crops. But it is 
believed that it would be well worth while in the case of 
flowers and early fruits and vegetables produced out of 
season, of which the hastening of supplies a few days 
ahead of competitors proves very lucrative. The experi- 
ments also suggest another possibility, e.g., the intensive 
cultivation of fruit and flowers entirely by artificial 
light in well ventilated cellars. A note on another page 
gives particulars of some experiments on the effect of 
light on the growth of grass at a golf course at New 
Jersey. The use of 24 special 1,000-watt lamps greatly 
hastened the germination of seed. At the end of three 
weeks grass grown under the electric light had attained 
a growth of four inches, whereas the height of grass 
yvrown under similar conditions without recourse to arti- 
ficial light was only one inch. On tennis lawns and 
bowling greens, where the sowing of grass has often to 
he postponed until late September or October owing to 
the period of play, the use of artificial light to compen- 
sate for the indifferent daylight in autumn also seems an 
interesting possibility. 


In connection with the reports which 
have occasionally gained currency here 
ina German respecting the practical interest which 
Electrical is being taken in German electrical 
Company. and industrial concerns by 
British organisations, we read in the 

Financial Times that a proposal is coming before a 
meeting of the Gesellschaft fur Elektrische Unterneh- 
mungen, of Berlin, next week for increasing the capital 
by the issue of new ordinary shares to the extent of 
ten million gold marks, one half of which will be taken 
by a “‘ foreign group’’ consisting of the Electric and 
Railway Finance Corporation, the Compagnie Hispano- 
Americano de 1|’Electricité, Le Crédit Suisse, and the 
Société Financiére de Transports et d’Entreprises In- 
dustrielles, of Brussels. The first-named of these con- 
cerns is apparently a company which was formed here 


British Interest 


other 


‘ nearly four years ago (see Exec. Rev., December 16th, 


1921), and whose offices are at 4, Central Buildings, 
London, S.W. 
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The New Anglo-Dutch Telephone Cable, 


A Paper-Insulated Submarine Cable. 


Tue rapid expansion of telephonic communication be- 
tween Great Britain and the Continent has necessitated 
a considerable increase in the number of circuits, and 
it was recognised that a radical change would have 
to be made in the type of submarine cable hitherto used 
before an economic and efficient service could be 
established. 

With the exception of the introduction of ‘‘ loading ”’ 
in 1910, all the cables crossing the English Channel 
and North Sea are practically similar in design to 


great advantage of having a low electrostatic capacity 
combined with a low leakance, an important factor jy 
the efficient transmission of speech; moreover, as the 
insulated conductors are comparatively small in dia. 
meter, a cable can be constructed containing » large 
number of conductors without becoming too heavy to 
handle and repair expeditiously. Cables of this type 
have already been laid in the Baltic Sea which, hovw- 
ever, is practically tideless and free from 
currents. j 


strong 




















Figs. 1 and 2. 


the 1851 cable by means of which telegraphic communi- 
cation between England and France was first successfully 
established. 

The insulating material of the existing cables con- 
sists of gutta-percha, or in the case of the loaded 
telephone cables laid in recent years of balata, a 
material having very similar insulating and physical 


Longitudinal View and Cross Section of Cable. 


The cost of such cable being considerably less than 
that of the gutta-percha and balata types, it was decided 
by the British Post Office and the Dutch Telegraph Ad- 
ministration to proceed with the manufacture and lay 
ing of such a cable between England and Holland 
The general outlines of the construction, the transmis 
sion efficiency required, and the conditions which the 























Figs. 3 and 4. 


properties to gutta-percha, but possessing the distinct 
advantage of a lower leakance. 

Conductors insulated with these materials are rela- 
tively large in diameter, which fact limits the number 
of circuits that can be embodied in a cable. Existing 
submarine telephone cables contain only four condue- 
tors, almost the maximum number that can be used, 
otherwise the weight of the cable would jeopardise the 
chance of effecting repairs in the North Sea where the 
adverse weather conditions necessitate promptness of 
action. 

The introduction of the thermionic valve has made 
fundamental changes in the art of telephone transmis- 
sion ; line losses being made good by the valve repeater, 
high efficiency is not so essential, but the requirements 
regarding interference between circuits and_ the 
uniformity of the electrical characteristics are more 
stringent. However, the immediate result has been that 
a lighter weight of conductor can be employed. 

Paper-insulated and lead-covered cable possesses the 


Views of Finat Armouring Process at Woolwich in New Portion of Factory. 


cable had to comply with, were prepared by 
Office Engineering Department, the following 
principal features :— 
Length of cable, 86 nautical miles. 
Number of 
quadruple cores, 
Each conductor continuously loaded with irot 


conductors, 16, consisting of 


Dry paper insulation. 

Two separate lead coverings, with bitumin 
pound between them. 

Armouring of galvanised steel wires. 

Attenuation constant (8) per nautical mi! 
cycles per second 227 =5,000) of each cit 
to exceed 0.02. 

Interference between circuits as measured on 

standard cross-talk meter, using actual spet 

talk between physical circuits, not to exceed 4” 

millionths (equivalent to 75 miles of standard cable 

or a Bl of 7.8). 


cross 
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Overhearing between a physical circuit and its asso- 
ciated phantom circuit not to exceed 4,000 mil- 
lionths (equivalent to 52 miles of standard cable or 
a Bl of 5.5). 

The contractors recognised that the requirements 
could only be attained by an entirely new departure 
in the mode of manufacture, and large workshops had 
to be erecied and new machines installed before the 
manufacture could be undertaken. The raw material 
necessary for making the cable had to be specially 
prepared ; for instance, the copper wire and strip form- 
ing the conductor had to be drawn to within very narrow 
limits of size; the iron wire used for the loading had 
io be diamond drawn by improved methods and sub- 
jected to a special form of heat treatment to ensure 
the uniformity of its permeability. Even after all the 
material had been analysed and tested, only a carefully 
lected portion was used in the construction of the 





able. In the course of manufacture new systems of 
balancing ’’ were devised, but perhaps the most 
riking feature was the means adopted to avoid the 
necessity of making numerous joints; the lead cover- 
gs, in fact, were applied in continuous unbroken 
engths of about 10 nautical miles, which, we are in- 
omed, is far in excess of anything previously 
attempted in this country. When it is remembered that 
e 86 nautical miles of cable would have necessitated 
robably three or four hundred joints, if it had been 
ade in the usual way, it will be realised that a great 
tep forward has been made in cable manufacture. 

Fig. 1 is a longitudinal view of the completed cable, 


and fig. 2 the cross-section, while figs. 3 and 4 show the 
final process of armouring. Fig. 5 shows a 10-nautical- 
mile coil, almost completed in the lead-covered stage ; the 
coil was 25 ft. in diameter and weighed 140 tons. 

On completion the 10-mile lengths were spliced 
together and transferred to the cable-laying vessel, the 
actual electrical tests obtained being as follows :—Elec- 
trical constants of each physical circuit in the cable 
per nautical-mile loop at a temperature of 60 deg. F. 
and a frequency of 800 cycles per second— 


Resistance—16.12 standard ohms. 

Capacity—0.11 microfarad. 

Inductance—19.3 millihenries. 

Leakance—2.8 micromhos. 

Characterictic impedance (Zo)—422 ohms with phase 

angle 4 deg. 50 min. downwards. 

The impedance is very uniform; between 2 7/=2,00) 
ound 2 rf=12,500 the variation is less than+24 per cent. 

Attenuation (8) per nautical mile at 800 cycles per 

second (2 7f=5,000) 0.0199. 

In the same quad, maximum cross-talk, 200 millionths 
(equivalent to about 80 miles of standard cable, 
or a Bl of 8.5). 

Maximum overhearing, 2,000 millionths (equivalent 
to about 60 miles of stundard cable, or a Bl of 6.2). 

Between quads, phantom to phantom, maximum 70 

millionths (equivalent to 90 miles of standard cable 
or a Bl of 9.5). 

In respect of the cross-talk and overhearing tests, 
which were regarded as the most difficult conditions 
to meet, the actual values are far better than the stipu 
lated requirements; in fact, the makers consider that 
the cable is probably superior to any hitherto made for 
long-distance telephony, and justifies the very special 
measures taken to ensure the production of a cable 
capable of fulfilling the difficult conditions imposed. 

The s.s. Faraday sailed from Woolwich with the cable, 
which weighed 2,150 tons, for the laying operations 
which commenced at Domburg, Walcheren, on the Dutch 
coast, and were completed at Aldeburgh, Suffolk, on 
August 29th. The cable was laid and both ends were 
landed without the necessity of making a joint (“‘ final 
splice ’’) during the expedition. which is a very unusual 
performance and only possible in favourable weather. 

The successful completion of the undertaking solves 
one of the principal engineering problems involved in 
the development of an international telephone service 

The contractors to the British Post Office for the 
whole work of manufacture and laying the cable were 
Messrs. Siemens Bros. & Co., Ltd., of Woolwich. 








Power Transmission Lines: Aspects of 


their Design.— Ill. 





By WILLIAM T. TAYLOR, M.lInst:C.E., M.I.E.E., Fel.Am.1.E.E. 





(¢ ‘oncluded from page 351.) 


One of the many problems of the engineer is to find 
‘te voltave regulation of transmission lines; that is to 
‘ty, for a given delivered. voltage, by what percentage 

{ oltave at the generating or sending end exceed 

ed voltage, not o1 ly for 1a0 per cent. power 

for loads of any powel iactor ! Volt sive 

is the difference hetween the voltage at the 

tution (¥,) and the voltage at the receiviny 

the line, and is expressed Aas a percentage of 

ere / voltage at the receiving end. At non- 
“uctive load the percentage reactance voltage is 
‘3 (1x/z) and the percentage resistance voltage is 


2 . . 
‘’ /a/e\; the former formula is quite useful 


when plotted to curves in terms of the ratio (£/2), 
wherein E is the line voltage and /7 is the distance of 
transmission. The voltage kx, at the receiving end is 
le element te be kept constant, while the voltage at 
ihe wene ratiny nad (0 sending end) is variable, de 


} 


pending Upon the load and other elements : in other 


words, for all ordinary transmission lines, voltage 
regulation means the rise in voltage that is necessary 
at the sending end to keep the receiving end voltage at 
an approximately fixed value for all loads of any power 


factor.* 


*See “‘ Electrical Design of Overhead Power Transmission 
l.ines,”’ by Taylor and Neale. (Chapman & Hall.) 
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Usually one particular method of calculation will 
be used in preference to all others, because the 
method may happen to be the first one learnt or 
because it was easier to learn, is more convenient, pre- 
sents shortness of routine work, and is sufficiently 
accurate. The simplest methods are sometimes not 
coupled with complete accuracy, but for calculating the 
voltage regulation of overhead lines up to about 50 miles 
in length at 50 cycles and for voltages not exceeding 
60,000 volts, the error introduced by the use of the sim- 
pler method is usually well within the limits of practical 
accuracy. Within these system limits of voltage and 
length, &c., the actual voltage at the generating end, 
when neglecting the capacitance effect of the line, will 
not be more than 0.6 of 1 per cent. of the voltage at the 
generating end; that is to say, if the percentage voltage 
regulation is calculated at 10.0 per 
cent., it might be less, but not less 
than 9.4 per cent. In fact, the 3 
variation of line resistance due to 
temperature change may alone cause 
a greater error; for instance, an in- 
crease in the temperature from 
0 deg. C. to 50 deg. C. increases the 
resistance of a No, 1/0 L.8.G. 
per wire by 17 per cent. 

Illustrating the use of these 
charts, let us take the following 
examples : 

Example 1.—A 
is to be constructed 
distant hydro-electric generating 
station and a_ city steam-electric 
generating station, 40 miles apart 
according to measurement, plus 6 
per cent. for sag of conductors; 
average span of supports is 200 ft. 
A full load of 2.700 kW can be ob- 
tained at the hydro-electric station 
and 2,500 kW is to be transmitted 
to the citv station at 50 eveles, with 
a power loss not to exceed &.0 per 
cent. The voltage at the city station 
is 33,000 volts, and the power factor 
of the load is 80 per cent. ; the effec- 
tive spacing of the three line con- 
ductors will be 3.0 ft.. and the size 
of line conductor available is No. 
1/0 L.8.G. bare hard drawn copper 
wire. Determine the power and 
voltage required at the hydro-elec- 
tric station, the percentage power 
line loss, the voltage at the citv 
steam-electric station, and the per- 
centage voltage regulation. 

From Chart III, resistance per 
mile of single conductor (at 60 deg. 
F.) is 0.5238 ohm; total resistance 
20.952 ohms. Then— 


o 
~ 
o 


cop- 


INCH 


transmission line 


PER SQUARE 


between a 


1,000 AMPS 
REACTANCE | RESISTANCE 


IN AMPERES AT 
RATIO OF 


CURRENT 


is 40x 0.5238= 


. 20.952 & 2,500 % 1,000 


GUID Sastncstdieseicetesnesocteranendenbentnne on = ().076: 
(0.80 x 33,000) iam 
and power at the hydro-electric station is (1.0 + 0.0763) 
x 2,500 =2,693 kW. Total power loss is 2,693 — 2,500 
=193 kW, and the percentage line loss is— 
2,693 — 2,500 
2,500 

From Chart III the ratio of reactance/resistance of a 
No, 1/0 L.S.G. bare hard drawn copper wire, with 
effective spacing of 3.0 ft., is seen to be 1.09; and 
from Chart IV, for a lagging power factor of 80 per cent. 
and a reactance/resistance ratio of 1.09, we have e’= 
1.165. Then e” = 1.165 x 0.0763 = 0.0888. Hence, 
voltage at the hydro-electric station is— 


E,=(1.0 + 0.888) x 33,000 =35,930 volts, 


p= «x 100 = 8% 


and percentage voltage regulation, 


35,930 — $3,000 
83,000 


c= 


x 100 = 9%. 





es 


Example 1a.—From a knowledge of the power loss we 
may obtain the size of conductor as follows : ~ 

Assuming an average line power loss of 8 per cent, 
then power loss in kW is— é 


a p ae p = 8.0 @ & _ os 7 
y@ 2 (kVA) cos 4 = P= 0 X 2,500 = 200 kW. 


100 10 
Line current in amperes is— 
2,500 * 1,000 
~ V8 x 33,000 x 0.80 
Line resistance per conductor (40 miles in length) js— 
I x p(i,.o00) ms | 200 x 1,000 
3 (1) 3 (54.67)? 
making 21.4/40=0.535 ohms per mile of single con 
ductor. Hence, from Chart IIT the standard cor 


= 54.67. 


= 21.4 obms 


nercial 
SECTIONAL AREA OF CONDUCTOR 


— ia @ coz) 
°o oO ° 
. . 


'N FEET 


CTIVE CONDUCTOR 
NG 


PAC 


OF COPPER CONDUCT< 


IN OHMS PER MILE 


RESISTANCE 


4 3 2 1 0 2/0 3/0 4/0 5/0 

LEGAL STANDARD WIRE GAUGE (LSG.) 

Chart IIT. 
size of conductor coming nearest to 0.535 ohms is 
No. 1/0 L.8.G. 

The percentage voltage line drop or percentage regulé- 
tion and the efficiency or the percentage power |oss of 4 
single-phase or a symmetrical three-phase line may be 
calculated by considering one conductor only, assuming 
a neutral which has zero resistance and zero reactanee 
as the return wire. Thus, the percentage voltage drop 
or the percentage power loss of a three-phase transis 
sion circuit will be the same as the same percentage 
quantities calculated for a single-phase transmissiom 
circuit transmitting one-half of the amount of powel 
over two wires of the same size and with the same spa 
ing as any pair of the three wires of a three-phas 
circuit; assuming the conductors of the latter to be 
regularly spaced at the corners of an equilater® 
triangle. For the same load and equal line drop, the 
size of conductor in a three-phase three-wire circuit 
0.75 of that required for a single-phase circuit, with 
equal voltage between line wires, equal loads and equal 
line drops; the economic size of conductor is 0.866 
that required for a single-phase, 2-wire line. ; 

Ezample 2.—A three-phase three-wire transmissio® 
line is to be constructed beween a city generating st 
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tion and a mining centre 5.0 miles apart, according 
to the estimated single conductor length. The esti- 
mated three-phase load is 1,600 kW, having a power 
tactor of 0.80, and this load is to be delivered at 10,000 
volts and at a frequency of 50 cycles per second; the 
three line conductors are arranged at the angles of an 
equilateral triangle, 2.5 ft. apart; the average span 
js 300 ft., and the vertical spacing of conductors is ob- 
tained from formula (9), and is 26 inches, or we may 
write 30 x (¥3/2)=26. The size of conductor available 
is No. 1/0 L.S.G. bare hard drawn copper wire. 
Determine the voltage regulation, also the power at the 
generating station to deliver the load under these given 
conditions. 

From Chart III the resistance per mile of single con- 


POWER FACTOR OF LOAD 
70 75 


80 85 


3°5 


w 


REACTANCE / RESISTANCE 
US) 
uo 


RATIO OF 
nm 


wi 


Chart IV. 


ductor is as before: 0.5238 ohms, and total resistance 
is 5.0 x 0.5238 =2.619 ohms. Then— 
_ 2.619 < 1,600 x 1,000 
(0.8 X 10,000" 
and power at the generating end is (1.0+ 0.065) x 
1,600=1,704 kW. Total power loss is 1,704—1,600= 
14 kW. 
From Chart III, ratio of reactance/resistance for 
No. 1/0 wire and 2.5 ft. spacing is seen to be 1.056. 
From Chart IV the ratio e’ for 0.8 power factor and 
ratio of reactance/resistance of 1.056 is seen to be 
1.15, Then— 
e’ =0.0648 x 1.15 =0.0745, 
and voltage at the generating station is— 
(1.0 + 0.0745) x 10,000 = 10,745 volts. 
Percentage regulation is 
ioe 10,745 — 10,000 
ane 
Example 2a.—For the same conditions, with the ex- 
‘eption that one-half of the amount of load (800 kW) is 


= 0.065, 





x 100 = 7.45%. 









to be delivered the same distance over a single-phase 


two-wire line. 


Then— 


2x 2.619 x 800 x 1,000 


k= 2 oemtineios we GOORs 
(0.8 x 10,000) 


power at the generating end is therefore (1.0 + 0.065) x 


800=852 kW. Total power loss is 852—800=52 kW, 


IN PER CENT. 


90 








y= 


frequency are not affected in 
regulation remains the same. 


and percentage power loss is— 


852 — 800 
~ 800 _ 


= x 100 = 6.5% (same as for Example IT). 
As the ratio of reactance/resistance, power factor and 
any way; the voltage 


For different system frequencies and conductor spac- 
ings it is required to know the volt- 
age regulation : 

Example 3.—Ilt is required to 
deliver 2,000 kW over a three-wire 
three-phase balanced system at 
10,000 volts and 80 per cent. power 
factor, a distance of 10 miles, by 
means of three No, 1/0 L.S.G. bare 
hard drawn copper Deter- 
mine the effect on voltage regulation 
with wires spaced (a) 3.0 ft. apart, 
with frequency of 25 cycles; and (+) 
2.5 ft. apart, with electric supply at 


95 


wires. 


© 50 cycles per second. 
a By calculation it is found that 
» k=0.1637; hence, power at the 
generating station is 2,327 kW, and 
2 the percentage power loss is 16.37 
e per cent. 
nd (a) From Chart III the ratio of re- 
actance/resistance of No. 1/0 wire 
5 and 25 cycles, with effective spacing 
_ of 3.0 ft., is 1.09 x (25 50) =0.545. 
< From Chart IV we then find e’=0.92, 
\ Which gives e” =0.92 x 0.1637 =0.15. 
a Voltage at the generating station 


is (1.04.15) x 10,000 =11,500 volts, 
and voltage regulation is— 
11,500 — 10,000 
ée=s x 
10,000 
(6) From Chart III the ratio of 
reactance /resistance for effective 
spacing of 2.5 ft. is 1.056; there- 
fore, from Chart IV we find e' =1.15, 
1.15 x 0.1637 


100 = 15Y 


°° 


which gives e” 
0.1883. 

Voltage at the generating station 
is (1.0 +- 0.1883) x 10,000 = 11,883 
volts, and voltage regulation is 
_ 11,883 — 10,000 
— 10,000 

We may also obtain the percent- 
age voltage regulation from the 
charts as follows: 

Ratio of reactance/resistance for a 2.5 ft. spacing is 
1.056 (see Chart III). 

Current = 1 = (2,000 x 1,000)/(V3 
144.34 amps. 

Current density at 80 per cent. power factor, from 
Chart III is 103 amps. per sq. in. for No. 1/0; drop 
per mile=108. 

Current density =1/a=144.34/0.08245=1,750 amps. 
per sq. in. 

Total drop e=10x (1,750/1,000) x 108=1,890 volts. 

Voltage at generating station E,=£, +¢=10,000+ 
1,890 =11,890 volts, and percentage voltage regulation 
is as before, or 18.90 per cent. 


x 100 = 18.83%, 


x 10,000 x 0.8)= 








Electric Driving in Swiss Factories.—According to a 
recent report there were last vear 7,632 works in operation in 
Switzerland under the Swiss factory laws. Of the total 7,174 
were electrically driven and of this number no fewer than 6,526 
were either partially or totally dependent on outside electricity 
supply services. 
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Boiler-House Control Methods. 





RecentLy an eminent power plant chief queried the 
utility of such additions to the boiler house equipment 
as CO, recorders, pyrometers, and similar scientific 
upparatus on the score that they merely added a lot 
of complications to results which could just as well be 
shown by straightforward returns of coal consumption, 
evaporation, and thermal efficiency. Again, the utility 
of the heat balance has been discounted by other autho- 
rities. 

The truth of the gnatter is that boiler house records 
sort themselves out into two distinct sets, one set of 
records showing causes and the second results. While 
the chief wants his results shown as clearly as possible 
so as to see in which way things are progressing or retro- 
gressing, the man in charge of the boiler house opera 
tion needs accurate information as to the causes of 
these results, and if close watch is kept upon the way in 
which waste, avoidable and unavoidable, is taking place 
and such waste is kept down to the minimum, 
results will be shown as a natural sequence. 


Both cause and result 


eood 


records start from a common 
hasis, 7.¢., the gross calorific value of the fuel; but afte) 
this the records are separable 
groups. On the 


into two well-marked 


‘*causes’’ records will have to be 


shown detailed particulars of the proximate analysis 
and hydrogen content of the fuel, from which will be 
caleulated the various ways in which the heat of the 
fuel is disposed of, usefully or otherwise, the latter in 
formation being derived from careful analvsis of com 
bustion recorders, pyrometers, &c. 





















rig. 1 Fig. 





Such instruments as the Bailey boiler meter, consist- 
ing of a combined differential draught gauge and steam 
flow recorder, are exceedingly useful as a guide to the 
fireman and others in maintaining the best possible con 
ditions of combustion when the boiler is in good order, 
but do not give any information as to the cause of any 
deflection from correct conditions when these are due to 
a defective state of the boiler itself. 

The ‘‘ results ’’ records consist merely of a calculated 
set of figures giving no guide whatever to the means 
whereby good or bad results have been obtained. The 
Parsons line, for instance, is an extremely valuable 


method of plotting results, bui ne information ts give 
by this graph as to the whv nd wherefore. Similaa 
hare statements of emecerenes vate? ey ‘ ‘ 
pound ol fuel, nut a soon, al ne oiuide as \ ‘ 
improve matters The chief requires such information 
naturally, but the ombustion engineer in t wore: 
house needs accurate information at all times as hie 


state of the plant Which he controls, and cannot do with 
out the equipment of scientific instruments needed to 
determine the various chemical and physical causes and 
results, 





By CHAS. F. WADE, A.M.I.Mech.E., A.M.LE.E. 


The necessity for system rigidly applied is all Impor- 
tant if the best results are to be constantly maintained 
in a boiler plant. Routine is to be deprecat: 1 if it 
inerely results in working out strings of figures, without 
being followed by intelligent application ol the in. 
formation obtained. If control can be ‘‘ boiled down 


to a routine operation which at the same time provides 


a record whose indications cannot be overlooked and un- 
applied except by absolute indifference, then there will 
be every possibility of immediate rectificaiion any 
defects brought to light. 

The system of control and observation of the working 
and state of a boiler plant evolved by the present writer 
has been adopted in a very famous power plant in this 
country with the most beneficial results for a consider 


able time past; it brings the observation and control 
of the plant down to quite a routine job, and at the 
same time produces a graphic result which shows at 
any defects which may be existent. 

The method advocated by the writer is to ut 
combined which is plotted the temp iture 
vradient of the gases in their passage through tly 
together with readings of the CO, percentage and 
draught pressure taken at the same points. Tv 
relation of the three curves will provide a very a 
and simple means of determining the physical tate of 
the boiler, so that any defect which may develop vill be 
inade apparent immediately and directly without iving 
to wait for its results to become sufficiently conspicuous 
on the ‘‘ results’’ records to attract attention. In 
addition, the actual cause of the trouble will be mad 


once 


cart on 





apparent while the boiler is at work and in an u 1S- 
takable manner. 

At first sight the temperature gradient would appea 
io be all that is required to be known as to whethel 
the boiler is absorbing the heat offered to it in an eff 
cient manner; but a little reflection will show that this 
is not necessarily the case. Assuming that we plot the 
temperature readings in various portions of the gas cir 
cuits for a clean boiler without appreciable air leakax 


as shown at fig. 1, this same curve may quite pos bly 
be obtained with the heating surfaces badly sootec 10 
ombination with appreciable air leakage Aa vers 
different state of affairs as : = efficien | 
urve showi : y ce 

ihe various passes | vevile 1 combines 

vill shaw ft ' <i rs 7 e) th 

id ite ol ' ores li ( 
latter good ‘ ning tubes of soot 
perature ewradient will be fi ened out so that the 


pas Lemperature will be above nol 


Lloret ul icsSs 
Additional evidence of the state of affairs which exists 
will be furnished by adding draught 


chart, althouch the last are of value for investigating 


readings to 
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erating conditions rather than the physical state of 
+» boiler. : 

In fig. 2 is shown an outline sketch of a B. & W. 
c7.M.” boiler with the various points indicated at 
hich provision should be made for making the neces- 
ry tests involved in this method of control, and in 
. 3 is shown what may be expected as the results of 
rvations carried out by the method under considera- 
on, when applied to a boiler in perfect condition as 
ards cleanliness, airtightness, and firing conditions. 
s ordinates are numbered to correspond with the 
srious points indicated in fig. 2. 

In applying the writer’s system, the first step is to 
lot the combined chart for the boiler in the very best 
ndition as regards brickwork and operation, so that 
ore is the minimum possible air leakage and short- 
fruiting of gases, and at the same time the best com- 
ystion conditions obtainable as indicated by the main 
0, recorder and flue gas pyrometer or thermometer. 
xis will serve as a standard of good conditions from 
hich any deviation requires careful investigation. 
sreful note should be made of the steaming conditions 
t the time of establishing the standard, and this is 
rferably carried out at the full normal rating of the 
ile. Such other particulars as fire thickness, stoker 
heed, &c., should also be carefully noted for future re- 
rence. If a Bailey boiler meter is in use, the state of 
fairs mentioned will serve admirably for regulating 
be registration of the correct ratio of steam flow to air 
w for the guidance of the firing staff. 

So long as the boiler remains in good condition, 
rernally and internally, the charts obtained will be 
afected if the steaming and firing conditions are 
imilar. Any defect which may develop in the brick- 
wk or deterioration in the state of the boiler will 
mediately be indicated by variation in the relation 
{ the three curves composing the combined chart. 
lnorder to keep reasonably constant observation on 
estate of the boiler, regular periodical tests should 
ecarried out and plotted as shown ; but if a permanent 
0, recorder, pyrometer, and draught gauge are in- 
alled on the boiler outlet flue, these will furnish suffi- 
lent indication as to when a more detailed examination 
called for. The same remarks apply to cases where 
boiler meter is installed. When it is not found pos- 
ible to keep the air and steam lines superimposed, as 
hould be the case, and at the same time to maintain 
tau pressure and evaporation, it is an indication that 
mething is amiss; the writer’s method of testing will 
umediately localise the trouble. 

The equipment necessary for operating the control 
tthod advocated may consist of but one fixed instru- 
«at, this being a thermo-couple pyrometer consisting 
t@ couple permanently situated at each of the various 
* points and connected through a multiway switch 
Pa suitable indicator. Draught gauges being quite 
helpensive, a separate gauge should be connected to 
etl test point, but it will be convenient to have the 
‘eators situated in close proximity to the pyrometer 
Pdicator, so as to ensure, as far as is possible, simul- 
teous readings. The electrical type of CO, indicator 
ids itself most readily to locating a common indicator 
‘several points in one place, although-this method is 
“paratively expensive. Hand testing by means of 
tof the small portable instruments now available can 
‘arried out very expeditiously, and samples of gases 
“readily he tested at several points in a short period 
‘me, Without any difficulty as to time lag. With 


‘“er-fired plant it is rarely difficult to keep the 
Ping conditions constant over quite considerable 
=a, 80 that ample time is available in which to take 
“sts at soveral different points. 

tp case of hand-fired plant, it might be men- 
=e ie control system described is difficult of 


“Stul application owing to the cyclic variation in 
sondition of the fires, thus rendering it very hard to 
_ identi al conditions at each test, even though the 
' = fring and steam output may be similar and 

may be taken simultaneously. 
ng once established our ideal set of curves for a 


particular boiler, as already described, the following 
will be the effects upon the chart when the state of the 
boiler deteriorates in any way :— 

Air Leakage.—This will be indicated by a fall in CO, 
percentage, especially where the leakage is of consider- 
able extent. Accompanying this will be an accentuated 
fall in temperature corresponding with the decrease in 
CO.. In most water-tube boilers the CO, curve will 
gradually fall away from its maximum at point a, due 
mainly to leakage at soot blowing holes and also, to a 
certain extent, to infiltration of air through the solid 
brickwork itself. If the air leakage is bad, the draught 
curve will also be affected, but the CO, curve will furnish 
all necessary evidence of itself without reference to the 
two others. 

Short-Circuiting of Gases.—This often goes on for a 
long while unsuspected owing to the fact that the CO, 
recorder will not give any evidence of the trouble, while 
even the main flue pyrometer will not produce direct 
evidence, for normal CO, and high exit temperature 
may also be caused by dirty heating surfaces, inside or 
outside. With the writer’s system, short-circuiting 
will be definitely indicated by the combined effect on the 
temperature curve and the draught curve; the former 
will not show its normal fall between the two points 
where the defect exists, while the rise in draught pres- 
sure will also be reduced at the same positions. In bad 
cases the temperature curve may actually rise, especially 
if the trouble is situated at the superheater cross-box 
wall in B, & W. boilers and similar types, or if a baffle 
brick has fallen bodily out in a vertical boiler, as some- 
times occurs. 

Dirty Heating Surfaces.—This state of affairs is in- 
dicated by a reduced fall of temperature throughout the 
boiler and, if soot chambers are at all choked, an in- 
creased fall of draught pressure will be noted. If the 
external fouling is insufficient to affect the draught 
reading, there will be no definite method of distinguish- 
ing between this trouble and internal scale or deposit. 
If, however, soot blowing does not remedy matters, the 
low heat transmission shown will be caused by internal 
scale. 

Operation Defects.—Although these will have their 
characteristic effects on the chart, yet, owing to their 
usually intermittent nature, it is better to utilise some 
independent means of combustion control, such as the 
boiler meter already described or the usual CO, recorder 
and recording pyrometer. Instead of the boiler meter 
in the combined form, a differential draught gauge may 
be connected across the complete gas circuit of the boiler 
and used in conjunction with an indicating or record- 
ing steam meter. To do this the same procedure is 
adopted as with the Bailey meter, in that the draught 
gauge has its dial calibrated in terms of steam flow 
when the correct ratio is ascertained. The fireman has 
then merely to adjust his firing conditions so that the 
differential draught gauge and the steam meter read 


alike, 








Grass-Growing by Electricity.—Experiments in the use 
of electric light at night for promoting the rapid growth of 
grass have been tried under outdoor conditions on the Jump- 
ing Brook Golf Club’s course at New Jersey, U.S.A. A clay 
gravel site was dug, and the top soil from another portion of 
the land used to provide about fifteen inches of soil for the 
green, which was sown early in June, and over a portion of 
it were erected 24 special Westinghouse reflectors, each con- 
taining a 1,000-watt tungsten bulb. The reflectors were hung 
four feet from the ground and gave a continuous even light. 
The light was switched on on June 6th, and for the next 2l 
nights. According to the Daily Mail, the weather was un- 
favourable to the rapid germination of grass seed, but 
the first seed came through under the electric light five days 
after planting. Nothing came through on the unlighted por- 
tion of the green until two days later. At the end of three 
weeks the grass under the electric light had attained a general 
growth of nearly four inches, while on the portion of the 
green outside the lamps there was a growth of about one inch. 
The colour of the grass underneath the electric light was the 
same as outside. The electric light system saves at least 40 per 
cent. in the time between planting and cutting the average 
green, and after cutting it thickens the growth. The 
ground treated in this instance progreseed so rapidly as to 
be ready for play two months after sowing. 
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Electricity Supply at Wembley. 





Power Station Results and Lighting Effects. 





THE consumption of electricity for power, lighting, and 
other purposes at the British Empire Exhibition is con- 
siderable, and it is satisfactory to learn that the power 
station erected to provide the service, and at the same 
time to form a representative exhibit, has functioned 
without giving cause for complaint. It will be recalled 
that three a.c. 1,500-kW turbo-generating sets were 
installed in the power house, While the North Metro- 
politan Electric Power Supply Co.’s h.p. transformer 
sub-station was built to furnish 2,000 kW; in addition, 
d.c. generating and sub-station plant aggregating 1,000 
kW brought the total up to 7,500 kW. 

During the first four months of the Exhibition the 
three turbo-alternators produced 1,055,700, 789,800, 
and 763,000 kWh respectively, and the North Metro- 
politan Co.’s sub-station 1,950,195 kWh, or a total of 
4,559,295 kWh. The boiler house has generated an 
average of 563,900 lb. of steam per day, for 14 hours’ 
steaming, out of which 80,000 lb. of steam has been sold 
per month to exhibitors in the Palace of Engineering, 
from which no return is obtained in the form of assist- 
ance in heating the boiler feed water. 

The average steam consumption of the turbines has 
been 13.5 lb. per kWh, the machine with the best per- 
formance consuming 12.3 lb. per kWh. The total coal 
burned has amounted to 3,709 tons, or 2.6 lb. per kWh 
generated, or 3.22 lb. covering all steam generated, the 
average cost of production being 1.2815d. per kWh. 

While much might have been said concerning the per- 
formance of the turbo-generators and their steam con- 
sumption, the fact remains that the power house, as a 
whole, under the control of Mr. E. H. Parsons, 
M.1.Mech.E., chief engineer, and his station superin- 
tendent, Mr. F. S. Seargent, has operated very credit- 
ably. There are, of course, no Sunday or night loads 
whatever ; moreover, the daily load fluctuates consider- 
ably and erratically according to the weather, and the 
number of visitors to the Exhibition, so that when allow- 
ance is made for the necessarily unfavourable conditions 
under which the station has to function, the results 
obtained cannot be regarded as comparing otherwise 


than favourably with many of those obtained 
cially in public supply systems. 

When the Exhibition was opened in April provisig 
was made to cater for a total connected load of 11 bi 
kW. In August the maximum load curves indicated 
that the generating station carried 4,200, the Norj 
Metropolitan sub-station 1,600, No. 1 sub-station 1.7% 
No. 2 sub-station 1,000, and No. 3 sub-station 900 ki, 
or a total of 9,450 kW. It therefore seems io be clex 
that the reason for the flood lighting of the building 
which was ultimately carried out falling short of thy 
criginal scheme was not a shortage of eleciric power, 
as has been alleged. Those responsible for the prody. 
tion of electricity at Wembley claim that sufficient power 
always has been, and still is, available to illuminat 
the principal buildings adequately. The initial inte. 
tions, however, were ambitious, and on account of th 
reflecting value of concrete not being much sore tha 
25 per cent., over twice as much light as that whid 
suffices in the case of plastered or painted structuns 
is needed to produce a good effect on a concrete surfax 
with white light. 

At ‘the recent Illuminating Engineering (onferene 
the secretary of the Illuminating Engineering Socie 
dissociated the latter body from any responsibility fw 
the electric lighting of the Exhibition, which has bea 
subjected te a good deal of adverse criticism lately. \ 
doubt many of the views that have been ex; ressed are 
those of the prejudiced, but it must be admitted tha 
the costly apparatus installed for the purpose of pre 
viding and controlling an elaborate coloured lighting 
scheme has never functioned. : 

With regard to the regret that has been expressel 
at the use of coloured festoon lighting, its addition ii 
understood to have been in deference to public demand 
Judging from the trade inquiries received froin seasid 
and other lighting authorities, and the comments d 
visitors to the Exhibition, public opinion appears to cal 
for such lighting in exhibition and recreation grounds 
it being regarded from the decorative point of vier 
rather than as a source of illumination. 


Commer. 
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Some of the Exhibits at Wembley. 





The Lambert Engineering Co. 

This firm’s exhibit is a wind-driven generating plant which 
is installed at the Electric Farm in the grounds of the Exhibi- 
tion. On a lattice girder mast, which is hinged at the foot 
to facilitate erection, is mounted a wind wheel, built on the 
wire-wheel principle. From this a chain drives a specially- 
designed weatherproof dynamo, and the whole is combined 
with a tail vane to form a light compact unit mounted on a 
steel spindle fixed to the masthead and capable of being turned 
easily into the wind. The tail vane is arranged to allow 
the wind wheel to turn out of the wind, should the latter 
become excessively strong. The switchboard is fitted with 
an ammeter, a voltmeter, and a switch and fuses, together 
with an automatic cut-in and cut-out, which prevents the 
current from flowing out of the battery when the wind is not 
strong enough to rotate the set. The battery is supplied in 
four sizes in accordance with the generator output. 


The Macintosh Cable Co., Ltd. 
(Stand No. 129, Avenue 15, Bay 14.) 


Upon this stand are to be seen many samples of cables for 
lighting, power, and signalling, insulated with paper, bitu- 
men, and rubber, as well as joint boxes of various patterns. 
The principal exhibit, however, is the ‘‘ Maconite "’ surface 
wiring system, and the greater part of the etand is decorated 
and furnished to represent one end of a drawing room to 
show the application of the system. ‘‘ Maconite,”” with which 
the wires used are insulated, is a rubber compound possessing 
high dielectric strength, and mechanical strength equal to that 
of the toughest rubber, and it is impervious to water and the 


chemicals sometimes found in plaster, mortar, woodwott, 
paint, &c. The nature of the sheathing eliminat bonding 
Ihe cables are made up in two or three “* way and ale 

jal casing 


suitably shaped to enable them to be used with 5; 
upon the surface of decorated walls without det: 
the appearance. In consonance with the mak 
cables the junction boxes employed are non-met 
made of special insulating material. 


ting from 
p of the 


K, being 


The Automatic Coil Winder and Electrical Equipmest 
Co., Ltd. 


(Stand No. 124, Avenue 14, Bay 16.) 
electric# 


The exhibits of this firm are the ‘‘ Avometer " ! : 
meéasurements, the ‘ Macadie "’ automatic coil \inder, a 
examples of “ B. K. B.” motors, which are mav‘e in 4 
ranging from the smallest rating to 2 h.p. 

The ‘‘ Avometer” gives current readings from 
12 A, voltages from 0.1 to 600, and resistances fr 
5,000 ohms. The set comprises a moving ¢ 
on a thin aluminium holder to a resistance of 2 
is pivoted by means of highly polished steel point working 
in jewels, and the coil moves within narrow ga) betwee 
the poles of a powerful permanent magnet. A knife eds 
pointer is fitted to the movement, and the whole is made # 
light as possible and is perfectly balanced. Two not magnet 
hair springs are fitted for the purpose of conveyin¢ te 
rent to the coil, and, torsionally, for the return of the pout 
to zero. The dial is provided with an inset mirror to Pre", 
parallax errors, and is marked with two scales. The top ® 
is calibrated to read direct in ohms from 0 to 5,000, ™ 
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ttom scale records volts and amperes. The moving coil 


WU 


; permanently shunted by means of wire wound on flat non- 


_opducting material. 


heavy current is . 
sguge of Wire on & portion of the shunt. 
g 


the shunt 1 


13 


desired point, 


To minimise the heating effect, when 
being measured, use is made of a very heavy 
Another portion of 
wound on a semi-circular holder, and, by means 
contact arm, connection is obtained at the 


slidin : 
in the 


thereby acting as a potentiometer 


chmmeter circuit. 


The automatic coil winder 


; iD. 


roduces coils of any size from 


to 5 in. long, whether flat, rectangular, or irregular in 


hope, at any speed up to 6,000 r.p.m., and it can deal with 


ring from 1 to 18 mils. The machine measures 





res meas ! : 

the length ol the wire used, and automatically stops when 
the length corresponding to the desired resistance is reached. 
Se 



































tron 


resistance 


Fig. 199.—The “ Macadie™ Coil Winding Machine. 


required for 
Should a 


the length 
can be instantly obtained. 


inted table provided, 
settings ”’ 


Lay 


break occur in the wire, or the reel be used up, the machine 
automatically stops, the loose end of the wire already wound 
on the coil being held in position by a pad. It is stated that 
the time required for correctly setting the machine to wind 
any length of wire any size on to any length of bobbin, in 


less than ten seconds. 


For double winding, an extra arm is 


provided to carry the second wire. Should either wire break, 
the machine automatically stops. The machine is illustrated 


in fig. 199 


Th 


Messrs. James Howden & Co., Ltd. 
(Stand No. 109, Avenues 3 and 4, Bays 20 and 21.) 


e exhibits of this company include a model of the 


Howden-Ljungstrém air preheater, which was described in 


ur lssue 


f August 10th (p. 210). The principle involved in 


(hi Is exccedingly simple and effective. A large transmission 


surface is 


ssembled in a rotating part in such a way that 


‘te elements are alternately traversed by the waste gases 


from 
ibe 


move rour 
absorbed f 


is co) 
for t 


ther by 


the boiler and the cold air to be used for combustion. 
gases give up their heat to the elements, and as these 
| into the current of cold air, the heat previously 
om the gases is given up to the air. The process 
ntinucous. The casing is provided with inlets and outlets 
he gases and the dir, and these are separated from each 
imetral partitions above and below the rotor. In 


‘08 upper section of the casing two fans are provided, one 
 loree tie cold air through the elements which are at the 
‘uoment travelling through the air side of the heater, and 
ie other to suck the gases through the elements on the 
sas side. The two fans are mounted on one shaft which 
“ses through the upper partition, and can be driven by 
nag n motor or in any convenient way, the motor drive 
“ing taken by suitable gearing. By this simple mechanism 
, 8 possile to reduce the temperature of the waste gases 
oe point hitherto regarded as impracticable; from 65 per 
“ut. to 7 per cent., according to circumstances, of the heat 
nar 1 the gases can be recovered. At the same time 
- Pe g air may be raised to a temperature as high 
on 3 F., depending upon the temperature of the exit 
= internal construction of the preheater is illustrated 
moon tion with the company’s system of hot air forced 
high eff; e firm is showing a recently-developed improved 
ie i on ney he coupled to a single-cylinder engine. This 
poo ae mica in power, has a large capacity, and is of 

€sign and construction. 

| is also shown a compound tandem engine. This 
trving * zine can be used not only for fan driving, but for 


amos, pumps, &c. Various types of furnace fronts 





are exhibited, some full size and others as models, amongst 
them being one for oil burning only, and another for burning 
coal and/or oil, with furnace gear removed. 

In addition to the 1,500-kW turbine included in the Exhibi- 
tion power station a 250-kW turbo lighting eet is shown on 
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1. Rotor. 2. Heating elements. 3. Upper partition wall. 4. Lower parti- 
tion wall. 6. Lower flue gas chamber. 6. Upper flue gas chamber. 17. Fine 
gas fan. 8. Upper air chamber. 9. Air fan. 10. Lower air chamber. 


13. Guide roller. 
17. Chain. 


12. Soot-blowing device. 
16. Clutch. 


1l. Driving roller. 
roller, 15. Sprocket wheel. 
gears, 19. Pulley. 


Fig. 200.—The Howden-Ljungstrom Preheater. 


14. Carryiug 
18. Speed-reducing 


the company’s etand, as well as an engine and dynamo of 
30 kW capacity. 

Messrs. Alex. Turnbull & Co., Ltd. (a subsidiary company) 
have on view a number of boiler equipment exhibits. 














New Electrical Devices, Fittings, 
and Plant. 





Readers are invited to submit particulars of new or improved devices 
and apparatus, which will be published if o of sufficient 
interest, 
New “A. J. S."" Radie Receivers. 
A range of new radio receivers haa been produced by 


Messrs. A. J. Stevens & Co. (1914), Lap., Wolverhampton. 

As will be seen from the illustration of the four-valve 
receiver (fig. 1), these instruments are enclosed in a polished 
walnut case, having a hinged top, which conceals all con- 





Fig. 1.—A New “A.J.S.” Radio Receiver. 


necting wires and terminals. The panel is of high quality 
ebonite, and is ‘‘matted’’ by a special process, The three- 
and four-valve types each have a valve ewitch, enabling the 
four-valve instrument to be used as a four-, three- or two- 
valve receiver, and the three-valve as a three- or two-valve 
outfit, without loading coils, over a wave band of 1 
metres, but plugs and sockets are provided to permit of 
Inading coils being fitted to operate on other wavelengths. 
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Another desirable accessory is the firm’s patented rejector 
circuit for cutting out dominating stations. A further note- 
worthy point is that fixed resistances of about 20 ohms are 
fitted to each valve behind the panel; these resistances are 
for use with 3-V .06-A valves; for other types of valves plug-in 
shunt resistances are provided. By this means it is ensured 
that the valves work on their point of maximum efficiency 
The special method of stabilising the first h.f. valve ensures 
that the inductances are undamped. The power of assimilating 
weak signals enables the new model receiver to be used on 
frame aerials, and also on small indoor aerials, and as there 
is only about 10 degrees difference on the aerial tuning dial 
between no aerial at all and a large aerial, it follows that 
what may be termed constant aerial tuning forms a salient 
feature of the new model. ‘This allows of not only any one 
station being tuned in on practically the same place on all 
types of aerial, but also counteracts the effect of the swaying 
of the aerial, a common and obscure cause of “‘fading.’"’ The 
capacity of the new type instrument is also such as to give 
full efficiency on all wavelengths between 150 metres and 
20,000 metres. Up to 550 metres single layer inductances 
wound with large gauge wire are used, with no “ dead-end "’ 
on wavelengths of 250 metres to 550 metres. Above these 
wavelengths, plug-in coils are used. While the new model 
receiver gives full reactance on all wavelengths the second 
valve only oscillates on, and below broadcast wavelengths, 
a feature which greatly tends to prevent interference when 
oscillating. The special method of low frequency intervalve 
coupling employed in the new type receiver almost com- 
pletely eliminates all undesirable outside influences such as 
atmospherics, spark stations, interference from electric light 
mains, &c., and thus greatly enhances the quality of the music 
and speech received. One feature incorporated in the four- 
valve set enables the third or fourth valve to be used as a 
power amplifier when switched on to a loud speaker. 


Electric Furnace Sections for Domestic Use. 

Automatic & Execrric Furnaces, Lrp., 173-175, Farringdon 
toad, E.C.1, draws our attention to the fact that the recessed 
fire brick sections used in constructing heating chambers of 
large electric furnaces are very well adapted for numerous 
types of domestic heaters, and the different sizes in which these 
brick sections are made permit of their being used for various 
forms of heaters, as, for example, radiators, hotplates, toasters 
and boiling rings, and they can also be inserted in ovens for 
both industrial and domestic purposes. These electric furnace 

























Fig. 2.—A Furnace-section Radiator. 


elements consist of comparatively large spirals of heavy gauge 
wire wound on a mandrel in such a manner that each turn 
is nearly touching its neighbour. The spirals, after removal 
from the mandrel, are pushed through restricted annular chan- 
nels in the bricks, and whilst free to expand under heat, they 
are prevented from coming out by reason of the open grooves 
in the face of the bricks being narrower than the wire spiral. 
No harm whatever results if adjoining turns in the spirals 
touch one another. The method of winding and assembling 
the heating spirals is identically the same as that employed in 
the construction of heavy duty electric furnaces for consider- 
ably higher temperatures. The grooves in all thése elements 
are closely spaced and shaped so as to prevent the compara- 
tively large diameter heating coils coming into contact with 





— 


any metal article placed on the brick element when used {o, 
boiling, &c., and yet permitting the utensil to be in very ¢log 
proximity to the source of heat, which is about 8X) deg. ¢ 

Compared with the usual forms of domestic heaters the 
greatly increased life of these brick sections is alone an advay 
tage. This improvement is mainly due to the amount of wir. 
used and the gauges fixed for different loadings, both of whig 
are much greater than is usual. These coupled with the brig 
base designed for high temperature ensure a very long lif, 
at temperatures about 800 deg. C. 

The standard sizes of these recessed bricks are :—4 jn. }y 
4 in. with four heating spirals 4 in. in diameter; 6 in. by 6 ih 














Fig. 3.—The Radiator used as a Boiling Ring. 


with six heating spirals 4 in. in diameter; 8 in. by 8 in. with 
eight heating spirals 4 in. in diameter. 

The usual loading of these bricks for domestic heating pur- 
poses is 700 W, 1,200 W, and 1,600 W respectively. The larger 
sizes can be fitted with series parallel switches to give three 
heats. Furnace bricks are sent out with the large heating 
spirals fixed in position and each brick has special refractor) 
ends, so that it only becomes necéssary for the element to be 
slipped into the housing, and connection made to the tw 
pigtails at each end of the brick. 

The accompanying illustrations show an electric furnace ek 
ment in a simple mounting used as a radiator (fig. 2) ora 
boiling plate (fig. 3) at will. 





Legal. 


** After-hours ’’ Shop Lighting. 


At Darwen Police Court on August 29th, a number shop- 
keepers were summoned for a breach of the Shops’ Act under 
remarkable circumstances. The point at issue was whethe! 
shopkeepers were compelled to close their doors, lower their 
blinds, and extinguish their lights after regulation hours 

The Town Clerk contended that an open door and burning 
lights implied that customers would be served. 

Counsel for the defence replied that a trader had the right 
to burn lights all night if he so desired. The open-door was 
over-ruled by reference to markét stalls where there were no 
doors to be locked, and where goods were always exposed after 


the fixed hour, although there might be no sales. 
I'he Bench upheld the defence and dismissed the a: 





British Thomson-Houston Co., Ltd., vy. Addie. 
In the Vacation Court, on September 3rd, before M: istice 
Tomlin, counsel for plaintiffs in this action moved for an i 
junction to restrain defendant from infringing their patent 
for gas-filled lamps. 

His Lorpsurp granted an order in the ordinary fo! 








The Institute of Transport.—The conference which the 
Institute is holding at the British Empire Exhibition next 
week will open at 10.15 a.m. on Friday, September 19th, 
in the Pavilion of the Port of London Authority. Sir Henry P. 
Maybury, K.C.M.G., will preside, and papers will be read 
on “ Imperial Communications’’ (by Air Vice-Marslal 5 
Sefton Brancker, K.C.B.) and ‘‘ Transportation in Relation © 
the Development of South ‘Africa’ (by Mr. F. B. Rees). A 
discussion will follow on ‘‘ Transport as an Aid to Empire 
Development.” In the afternoon visits will be paid to the 
metor-vehicle, railway, and water transport, and other exhibits. 
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Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be published 
unless we have the writer's name and address in our 
possession 


Regulations for the Electrical Equipment of Buildings. 


I have read with interest the remarks on the above subject 
by your © respondent “ X.Y.Z.,”’ and while I cannot alto- 
gether agree with him that some of the definitions might 
have been left out, I certainly think that some of the rules 
could have been considerably condensed with advantage. 

The desire of the authors to make the matter clear, to my 
mind, has been their undoing, as, if you start particularising, 
then to my mind you leave a loophole for the unsc rupulous 
wireman, Who will immediately turn round and point out 
that you have specially referred to a particular situation, 
but you have not mentioned the situation he is immediately 
concerned with. For example, take the section on earthing. 
There are several pages given to this important subject, but 
ifter reading them carefully through [ find that it boils down 
to a very small matter, and I think it would have been better 
if the “ note’’ had been the regulation, instead of a footnote to 
it, as this certainly leaves one with a much clearer idea of 
what is required than all the careful studying of the whole of 
the three pages. 

To emphasise my point: the authors have made a particu- 
lar point of the danger of unearthed lampholders, &c., in a 
bathroom. While they have taken care of her ladyship in 
the bathroom, what about the scullery maid, the butler in his 
wine cellar, and last, but not least, the charlady in the wash- 
house? Do they not require some protection, or are they 
shock-proot ? 

I think the last-named situations are very often more a 
source of danger than the bathroom, as in the ordinary way 
you come across very low ceilings and stone floors with the 
result that it is quite an easy matter to make contact to earth 
with the lampholder. Some supply authorities have already 
realised this, and are insisting on earthed or Home Office 
holders being used in all basements where there are concrete 
or stone floors. 

I take it that this is what the authors had in mind, but on 
reading the regulations, I am afraid, as mentioned above, that 

he unscrupulous wireman will take advantage of this omis- 
sion. 

J. C. White. 


Manchester, September 2nd, 1924 





I have read the letter from ‘‘ X.Y.Z.’’ on the subject of the 
IEE. Wiring Regulations, which appeared in your issue of 
the 9th ult., and am wondering with what object the letter 
was Written, unless as an exercise in “ first steps in sarcasm.’ 

It is evident that ‘* X.Y.Z.’’ has only recently become aware 
of the existence of the I.E.E. Wirimg Rules, or doubtléss 
during the past ten years or so he would have found an oppor- 
tunity of apprising the gentleman whose names are given on 
pages iv and v (or their predecessors) of their terrible blun- 
ders, in time for them to correct them in the latest edition. 

“X.Y.Z.”" is hasty in assuming that the definitions are 
only for the benefit of electrical engineers, as they are of 
equal, if not greater, benefit to electrical plumbers. There 
are still self-styled installation experts whose definition of 

earthed *’ is 


‘connected to the nearest water pipe,”’ irre- 
spective whether that pipe runs to the main, is a short 
length from a service cis stern, or even contains gas. 

It is apparent that ‘‘ X.Y.Z.”’ has not seen a ceiling-rose 
adapted a sub-distribution board. In fact, if he had any 
experienc: of the way in which a large number of installa- 

tons have been carried out in the past, he would realise the 
necessity for these regulations as a safeguard to the consumer 
and the reputable installation contractor. 

A. B. C. 

Septemler 1st, 1924. 


The Sales Representative. 


I was very interested in Mr. F. W. Pope's excellent little 
atticle on ‘‘ the Sales Representative,"’ which appeared in your 
sue of August 29th, and should like to fully endorse his re- 
mark tha t ‘truth in the commercial traveller is as essential as 
truth in dvertising ; although commercials as a whole are 
Proverbia'!y able to ‘‘ tell the tale,”’ unless you are going to 
‘ehonest with your customers you. are never going to keep a 
g00d connection. As Mr. Pope says, the representative is 
apt to fal! foul over delivery dates, and to my mind the ques 
hon of delivery is an important matter both to the buyer and 
We seller 

Tam very well acquainted with an outside representative, in 
%e employ of an electrical firm in a fairly large way of busi- 
—, who ultimately received the ‘‘ sack’ owing to the fact 
had he found a number of urgent electric fire orders that he 
od taken were not being delivered, and inquired of the clever 
to ~ iger of the concern when he might promise deliveries 

uture fire be ge he was informed that ‘‘ when they could 


tliver the ~~ wae nothing to do with him, and his job 
0 e orders.” The representative, however, having 
» * commodity ao necessary to his calling, argued that 


he could not take orders without being able to give approxi- 
mate delivery dates, which he considered his customer had a 
right to know. The upshot was that “‘ his day’s work was 
done ’’ so far as this particular firm was concerned. It was 
satisfactory to note that owing to its unbusinesslike methods 
the firm in question had a bad fire season, but perhaps the 
manager, who had previously been a traveller and ought to 
have known better, has since learned his lesson and will en- 
deavour to look at the matter from the customer's and his 
own traveller's point of view in future. Yes, Sir! Mr. Pope 
is right, truth in selling is essential. Be honest with your 
customer and you will not be ashamed to call on him again, 
and you can rest assured that if your goods and prices are 
right he will be pleased to see you and give you an order 
whenever possible. 
R. B. 


Hackney, September 4th, 192A. 





The Age of Rubber-covered Cable. 


When testing and reporting upon new types of cable, before 
makers had standardised their products, one early discovered 
that quite a variety of rubber or rubberoid insulated con- 
ductors could be constructed to comply with the varied tests 
of almost any specification except the test of length of useful 
life. Even apart from external influences, all the insulating 
materials and mixtures contained within themselves the ele- 
ments of their own more or less gradual decay. Notwithstand 
ing the greatly increased uniformity of product now on the 
market minor differences of handling remain. But the greater 
the uniformity of rubber insulating and protecting mixtures 
and the more definitely is known their maximum safe “ life,”’ 
the more important it is for the buyer to know the age of the 
cable bought by him. There may also still be on the market 
large parcels of cable left over from war time, or there may 
be coils of odd sizes or old stocks of half-forgotten cable in 
sundry stores. Keen dealers may buy up these and set them 
afloat upon the retail trade. An electrical contracting firm 
may have old coils in its own stock. 

For such reasons, among others, I write to suggest to manu- 
facturers that every sealed test label attached to a coil should 
bear upon it the date of the test—or, better still, the month 
and year in which the rubber insulation was put on the core. 
The latter method is preferable only because some makers may 
themselves have or acquire coils of half-forgotten stock or 
cable lying too long awaiting its final protective coverings to 
suit the buyer's preference. 

If an engineer is going to base his figures upon, say, 25 years 
of useful duration, he would like to know if several of these 
years have passed, it may be under conditions less favourable 
than those of active use. In short, if he is not getting freshly 
made goods, he wants to consider that fact with the price, as 
well as whether the job in hand permits the use of stale cable. 


J. M. M. Munro. 
Edinburgh, September 4th, 1924 





Radio Transformer Characteristics. 


It would be interesting to know whether the voltage amplifi- 
cation-frequency curve of a certain intervalve transformer, 
published in your issue of August 29th, was intended as a joke 
or to deceive the uninitiated. The latter should bear in mind 
that the N.P.L. will test “any old thing ”’ provided the re 
quisite fee is paid, and that its report on the test does not 
carry any guarantee of efficiency. 

For the benefit of the uninitiated, it may be stated that the 
meaning of the curve is that, between the frequencies most 
in use, i.¢., between 200 and 1,000, the voltage amplification 
is varied by the transformer between the limits of 10 and 
30, and that a note, C, two octaves higher than middle C, 
would be amplified about twice as much as the middle C. 

Perhaps the makers would not call this distortion, but 
what would the N.P.L. call it? 

D. V. Onslow. 


London, September 3rd, 192A. 


The British Empire Exhibition, 


We are glad to see that you have raised the question of 
the suggested re-opening of the British Empire Exhibition 
next year. The sooner the idea is disposed of, the better for 
those of us who are exhibiting here now. Already I know of 
oversea people who are putting off coming here this year be 
cause they understand the Exhibition will be opened again 
next year, which is distinctly unfair to those of us who have 
gone to the expense of exhibiting. 

It must be obvious to anyone familiar with the magnitude 
of the Exhibition and the enormous efforts that have gone 
to bring it about, that it would be impossible to repeat the 
show on such a scale another year and at, what is now, pretty 
short notice. 

It has been difficult to get people to come so far out from 
London even on a special occasion, and people certainly 
will not come out this distance in sufficient numbers for some- 
thing that is to happen every year—and I presume Lord 
Stevenson's remark ‘insane folly’ would apply equally to 
the end of next year as it does this year. 

I think most of us regard the suggestion as a stunt to keep 
the Exhibition employés in a job, and the treatment these 
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people have handed out to exhibitors (of which your leaderette 

M Toujours ls Politesse’’ gives a good instance), will make 
no one sympathetic to that idea. 

Summed up, I think most of us are satisfied that we did 
the right thing in coming in this year and are equally definite 
that we shan’t be here next. 

For Venner Time Switches, Ltd. 
Ernest E. Snarp, Director. 
Weinbley, 


Sept. 5th, 1924. 


Church Heating. 


We have noticed in your ‘ Correspondence ”’ columns a dis- 
cussion on the above subject, and it may be of interest to your 
readers to know that several installations have been carried 
out in Holland. A good deal of information is in our posses- 
sion relating to both church and school heating schemes at 
Amsterdam, Utrecht, and elsewhere, which we should be very 
pleased to place at the disposal of anyone interested without 
fee. 

R. H. Longbotham & Co., Ltd. 
London, September 4th, 1924. 


Outdoor Sub-Stations for Rural Distribution. 


We note on reading your interesting article on the above 
subject, in your issue of the 22nd ult., your remarks as to 
pole-mounted transformer sub-stations above 5 kVA capacity, 
which give the impression that transformers larger than the 
latter size require a considerable space from the point of view 
of safety in working. 

We should like to take this opportunity of 


referring your 


Business Notes. 


a 


readers to a description appearing in your issue of { 
7th, 1923, of a typical outdoor station which is in u 
zerland, fitted with apparatus supplied by oumesives 
formers up to 50 kVA capacity, thé transformer ¢ 
contains high pressure fuses, lightning arrester equipmen 
platform, &., being mounted on ‘‘H” poles in a very Pr, 
venient manner with a line sectioning switch mounted on thy 
next pole. ‘: 
This combination forms a very economical and saf 
ment, and takes up no more space than ordinary 
mission poles. 
We have supplied a large number of these equipments 
which have given perfect satisfaction to the power companies 
For Sprecher & Schuh Co, 
B. Rupkin. 
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September 2nd, 









Supply of Hot Water to Public Baths. 






We have been asked to supply hot water for public bathe 
and wash-houses. If any reader has any experienc of this 
kind of work, and can give information as to whit rate 





necessary for competing with coal, I will be very giad to hea 
from him. Details relating to the apparatus genera||y will q\s 
be of interest. 






Baths, 

Sept. 4th, 192A. 

{At a Salesmanship Conference in January last, \ir, J. 
Bowden described the use of electricity for heating the water 
for Poplar public baths; a report appeared on p. 235 of the 
EvectricaL Review for February 8th, 1924.—Eps., Exrc. Rev. 


















Bankruptcy Proceedings.— 
Co., Crosby Kadio Oo., and High 
engineer, 63, Tithebarn Street, Liverpool, 75, Crosby Road 
North, Waterloo, Liverpool, and High Bridge, Newcastle-on 
'Tyne.—Receiving order made August 29th on debtor's own 
petition. 

F. H. Hoowanan, electrical engineer and instrument maker, 
299, Holloway Road, N., and 16, The Hale, Highams Park, 
trading as Holloway Bros.—The first meeting of creditors was 
held on September 3rd at the London Bankruptcy Court. 
Mr. F. T. Garton, Official Receiver, reported that it appeared 
from the debtor's statements that in January, 1921, debtor 
started business as an electrical engineer, and later commenced 
to manufacture and install an electric hair-drying machine 
which he had designed but had not patented. He failed to make 
sufficient profit, and in the early part of 1923 competition was 
introduced by a German firm which sent its representatives 
here with a similar machine at a considerably lower price. 
The debtor consequently reduced his price but gradually got 
into debt, and being pressed by creditors, he filed his petition 
on August 19th. The liabilities were estimated at £250 against 
ussets valued at £39. In the absence of any offer the case 
was left with the Official Receiver to be wound up in bank- 
se 

Cowan, trading as Cowan & Fox, 35, 
mac hester, merchant of electrical appliances.—The first meet- 
ing of creditors was held on September 3rd at the Official 
Receiver's offices, Byrom Street, Manchester. The statement 
of affairs showed liabilities of £4,941, and there was a deficiency 
of £3,640. Debtor attributed his failure to bad trade, the 
effect of an injunction preventing the sale of electric lamps, 
and continued ill-health. It appeared that in January, 1922, 
he entered into partnership with an electrician at Dickinson 
Street. Neither of them had any — but the firm 
borrowed two sums of £500 each. During 1923 a heavy loss 
was incurred. In February, 1922, a subsidiary business was 
formed to sell electric lamps, with a view to avoiding personal 
liability in the event of the sales not being in order. Debtor 
and his partner, however, were sued for infringement of 
patents, and their business declined. The partnership was 
dissolved in July last. The creditors decided to appoint a 
trustee, while a committee of inspection was also nominated. 

J.S. McLeop (McLeod Bros.), radio and electrical engineers, 
189, Blackburn Street, Bolton, also with a partner as ~y 3 
Bros., 55, Chorley New Road, Horwich. Trustee, Mr. A. 
Eaves, 15, Fountain Street, Manchester, appointed A 
r 

H. J. W. Emsury (separate estate), electrical engineer, trad- 
ing with K. S. Embury as H. & K. Embury, 110 and 29, Queen 
Street, Newton Abbot.—Last day for proofs for dividend, 
September 2th. Trustee, Mr. A. L. Honey, 23, Catherine 
Street, Exeter. 

D. Bovtp, 


L. Focein (Tithebarn Radio 
Bridge Radio Co.), electrical 


Dickinson Street, 


motor and electrical engineer, Burn Croft, 


Birchencliffe, Huddersfield.—Last day for proofe for dividend, 
September 19th. Trustee, Mr. W. Durrance, Official Receiver, 
12, Duke Street, Bradford. 

A W. Bovtp, electrician, 29, High Street, Skipton.—Firat 
in the £, payable September 


and final dividend of 5s, 103d. 



















16th, at the Official Receiver’s offices, 12, Duke Street, Brad- 
ford. 

W. T. Ettis and C. A. Hornssy (Ellis & Hornsby), electrical 
engineers, Gwynfryn, Deganwy Avenue, Llandudno.—Firs 
meeting, September 9th, at the Official Receiver’s office, St 
Peter’s Churchyard, Chester.. Public examination, October 
3rd, at the Court House, Bangor. 

H. P. Garr, electrical engineer, 56, Norbury Road, Thor 
ton Heath.—Last day for proofs for dividend, September I7th. 
‘lrustee, Mr. T. Gourlay, 29, Russell Square, W.C 

A. J. Bartow (Barlow Bros. ), electrical and general engi- 
neer, 9, Brunswick Place, City Road, 






E.C.—Second ‘ol fina 
dividend of Is. 34d. in the £ payable Sept« mbet lth, at the 
trustee’s office, 14, Old ple Chambers, E.C.2. 

A. Tuomson & Co., electrical and me Sane engineers, 69 
Brown Street, City, Glasgow, and A. Tuomson, the onl 
known partner of said firm.—The public examinat was ¢ 
take place on September 10th, in the Summary ( t, Glas 
yow. 






































A. & C. Everman & Co., electrical engineers and contractors, 
139, Gordon Street, Glasgow, and ANDREW and Cuares Epel- 
MAN, as such partners and individuals.—Meeting of creditors 
September 16th, at the Faculty Hall, St. George’s P ace, Glas 
gow; agents, Messrs. Wright, Johnston & Orr, 171, West 
George Street, Glasgow. 

Company som wrongs igre AgriaLs, Lrp.—\\ inding up 
voluntarily. Liquidator, Mr. C. W. Weston, c/o A J. Hil, 
Vellacott & Co., 2, Broad Street Place E.C. A mecting ot 
creditors was called for September 10th. Particulars of claims 
to be sent to the liquidator by September 26th. ; 

Hotsorn Rapio Co., Lrp., 267, High Holborn, W.C.—The 
statement of affairs shows liabilities of £1,474, which 
£1,123 ranks for dividend, assets totalling £710, and a def: 
ciency as regards shareholders of £1,263. The fol ng are 
creditors :— 

£ £ 
British Broadcasting Co., Ltd. 313 Oldham & Sons, Ltd. + 
Sterling Telephone Co., Ltd. ... 148 Radio Equipment Co 2 
Marine Wireless Telegraph Co., Sell’s Advertising Agen 2 

Ltd. ae on ba -» 156 Strand Publishing Co. 4 
Cossor Valve Co., Ltd. ... 27 Wates Bros. 2 
G. Goldman =... 38 Toms & Co. ... 8 
- & Co., Ltd 29 Swanson & Sons a 

P. S. Electrical ‘Supply Ca, Preference creditors a 

“Ltd. . 2 

British Rapio Sates, Lap., 8 & 9, Stephens | uildings, 
Gresse Street, Rathbone Place, W.—The statement 0! affair 
shows liabilities of £3,776, assets of £133, and a total | ficiene! 
of £12,427. The following are creditors :— , 

Albion Manufacturing Co. .. 55 W. E. Holloway Raj 
Abbey Press, Ltd. . 136 Lincoln Trust Co. 7m 
1. J. Bamberger ... - -. 725 Music Roll Exchange % 
Brockhurst Studios . 80 Ouirweed, Ltd 1 
Dellagana & Co., Ltd. 70 W. Parker e 
Diamond Wireless Co. . 14 RRochorsali Ltd. rm 
Farmer Bros. & Co., Ltd. . 48 Radio Communication C “ # 
Fuller’e United Electric Works, B. Rennell al 

Ltd. .. 49 Siemens Bros. & Co., I a) 
General Electric Co., Ltd. 63 Topical Press Agency ¥ 
J. W. Griffiths 22 +B. B. Wireless oe e y 

— Golding... . 45 Warrington o oy 
Harrison, ns | & Co. oe Bs amberger ... a 
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s Equipment, Lap.—Mr. W. A. J. Osborne, 110, 
ment, E.C., has been appointed liquidator in 
ser, 


WIRELES 
insbury Pav ‘ 
the winding UP of the company in place of Mr. H. H. 
resigned. 

Dissolution of Partnership.—Wittiams, Pett & Barina, 
mechanical engineers, 281, Gray’s Inn Road, 
Williams and Mr. F. B. Pell have dissolved 
Debts will be attended to by Mr. Pell. 











electrical an 


W C.—Mr. ’ 







Trade Announcements.—The electrical department of 
vests. Crogvon & Co., Litd., has been acquired, and the stock, 
orders, &c., oave been taken over by the Johnson & Murrell 
lectric Co.. itd., of 230, Upper Thames Street, London, E.C., 
+ which address the business will be continued. Mr. E. F. 
ihnson, A.\.I.E.E., who has been manager of the depart- 
30 years, is managing director of the new com- 













ent for Ov’ 
nv and the staff will be unchanged. Mr. A. H. Luckock 
continue to attend to sales. 
rhe Vicronta Evectrrica. Works, Lower High Street, Stour- 
bridge, | opened large premises in Victoria Street as a 





repair depot for the electrical equipment of automobiles. 











Messrs. Suita & Harpcastie, electricians, of Bradford, have 
removed their business to larger premises at 49, 51 and 53, 
Godwin Street 

Mr. Georce R. Green, who has started business as an elec- 
trical contractor at 68, High Street, Evesham, asks for cata- 
jogues, &e., of wiring accessories and fittings. 

Mr. H. E. Haynes, manufacturer of electrical accumulators, 





Tele- 





has removed to 43, Johnson Street, Page Street, S.W.1. 
phone: Victoria 4716. 


Local Exhibition.—Smetuwick.—From September 16th to 
¥th the Shropshire, Worcestershire, and Staffordshire Elec- 
trie Power Co. will be giving a demonstration of electric 
ervice for the home and business in the Drill Hall, Smeth- 
wick, 

Catalogues and Lists.—Tue Carpax Co., Lrp., 312, Deans- 
gte, Manchester.—Illustrated and priced pamphlets dealing 
with “ Homcharger’’ and ‘‘Star’’ battery chargers, small 
tary transformers, connector clips, &c. 

Tat BorpesLey EvectricaL Accessories Co., Lap., 162, High 
Street, Bordesley, Birmingham.—A well-illustrated and priced 
catalogue of electrical and radio materials and accessories of 
ill kinds, including domestic appliances, switchgear, lighting 
fittings, &c. 

Siemens & ENGuisH Etecrric Lamp Co., Lrp., 39, Upper 
Thames Street, E.C.4.—September price list of electrical 
supplies. 

Messrs. Ruston & Hornssy, Lrp., Lincoln.—A_ well-illus- 
trated catalogue dealing with the company’s large vertical oil 
engines of the cold-starting type. 

Messrs. P. L. Dwyer & Co., 30, Grosvenor Place, S.W.1.— 
A price list of wires, cables, conduits, and other electrical ma- 
terials and accessories. 

Tae ImpertaL ENGINeERING Co., Electric House, Grape 
Street, Shaftesbury Avenue, W.C.3.—A priced and illustrated 
older giving particulars of electric fires, water heaters, irons, 
wasters, and other appliances. 

_ Messrs. BasTIAN & ALLEN, 58, Haymarket, S.W.—Leaflet 
12/%, containing an illustrated description of a 3-section cook- 
Ing stove with ‘* Quartzalite ’’ elements. 

_ Tae Netson Vatve Co., 138, Kingston Road, Merton Park, 
5W.19.—A priced and illustrated leaflet advertising a radio 
valve with three filaments. 

Messrs. Donovan & Co., 47, Cornwall Street, Birmingham.— 
Acard advertising ‘‘ E.L.M.A.”” lamps. 




























































Messrs. CUNNINGHAM, 169-171, Edgware Road, W.2.—A card 
advertising the firm's domestic electrical service, &c. 

W. T. Henuey’s Terecrarh Works Co., Lap., Blomfield 
Street, London Wall, E.C.2.—A wall sheet illustrating ex- 
amples of the company's ‘‘ Isco "’ and ‘‘ Ruptor"’ cut-outs and 
Mitches 
Messrs. Mavor & Coutson, Ltp., 47, Broad Street, Mile End, 
xasgow.—An 80-page catalogue dealing with bar, chain, and 
disk coal cutters. The list is copiously illustrated and the 
mformation given is of an interesting, detailed nature. Both 
“ectrical and pneumatic drives are described, the electrical 
machines being equipped with either d.c. or a.c. motors, full 
etails of which are given. 

_ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 

‘etoria Street, S.W.1.—September list of motors and dynamos 
In stock, : 
Messrs. LL. ANDREW & Co., 2, Whitworth Street West, 
veansgate, Manchestér.—A price list of insulating materials, 
including ehonite, vulcanised fibre, mica, micanite, papers and 
voards, varnishes, &c. 

Messrs. Warp & GOLDSTONE, Ltp., Frederick Road, Pendle- 
ton, Manchester.—A well-illustrated catalogue of radio sets, 

‘mponent-, and accessories. Indexed and priced. 

, Bumise NSULATED & Hetspy Casies, Lrp., Prescot, Lancs.— 
* brochure containing numerous views of buildings in which 
he He'ehy * twin wiring system has been installed. Also a 





oe catalogue of the company’s manufactures, fully illus- 

Pune & Gornam WHOLESALE, L1D., 67, Long Acre, W.C.2.— 

rly ustrated pamphlet dealing with the “ Inventum ” electric 

cs- a folder giving details and prices of bow] fires. 

Works Britannia Latae & Or Encing Co., Lrp., Britannia 

with » Colchester.—A series of illustrated publications dealing 
the frm’s lathes and oil flow recorders. 























Deed of Assignment.—A. E. Burrow and R. M. Tams 
(Burrow & Tate), electrical engineers, late of 19, Whimple 
Street, Plymouth.—Particulars of claims to be sent to the 
trustee, Mr. C. J. Pidgeon, 24, Bedford Street, Plymouth, by 
September 27th. 


For Sale.—Darwen Corporation Electricity Department has 
for disposal one 200-kVA Dick, Kerr motor generator set, with 
switchboard, panel, &c.; Birmingham Board of Guardians in- 
vites offers for one 15-kW and one 35-kW generating sets. See 
our advertisement pages to-day. 

Company Registration Dates.—Hitherto a company has 
been deemed to be registered as from the date of the payment 
of the stamp duty in spite of the fact that the issue of the 
certificate might be delayed for several days. The disadvan- 
tages of this have outweighed the advantages and consequently 
the Registrar of Joint Stock Companies has arranged that the 
date of registration shall henceforward be the date of issue 
of the certificate. - 


Trade with Scandinavia.—It is announced that Sir Philip 
Dawson, M.P., and Mr. P. J. Hannon, M.P., director of the 
British Commonwealth Union, left London on Saturday 
last for a tour of Scandinavia, Finland, the Baltic States, and 
Poland. They will inquire into the present conditions affect- 
ing British trade in those countries and the possibilities of its 
expansion, and will present a report to the Industrial Group 
in the House of Commons immediately upon the dpening of 
Parliament. 


Chinese Notes.—Telephone Share Issue—The Shanghai 
Mutual Telephone Co., Ltd., has offered for sale 5,644 shares 
of ita unissued capital at the price of 75 taels per share. The 
shares have the nominal value of 50 taels, and carry a contem- 
plated bonus issue of one share for every four applied for. 
Applications for shares are confined to present shareholders and 
subscribers. 

Long-Distance Telephones.—A long-distance telephone ser- 
vice has been set up in Western Honan under the auspices of 
the military authorities. Plans are under consideration to 
extend the lines to the southern and eastern parte of the 
province. 


The Luxemburg Lighting Concession.—The Govern- 
ment of Luxemburg has published the results of the tenders 
which were received some time ago with regard to the pro- 
vision of a supply of electricity in the Grand Duchy, for which 
three kinds of offers were originally invited. In the case of 
the first, which applies to the supply of energy only, the a 
petitors were the Luxemburg iron and steel companies kno 
as the Arbed and the Terres Rouges, the Hadir-Differdingen 
ironworks with the Société Electrique de la Sidérurgie Lor- 
raine, the Société Alsacienne et Lorraine d’Electricité, the 
‘* Houve ’ Company, of Kreutzwald, and the Banque de 
Crédit et de Depdts, of Brussels, and the Rhenish-Westphalian 
Electricity Works Company, of Essen. The State engineer re- 
ports that it is possible on the basis of these offers to obtain 
sufficient energy under acceptable conditions. The second kind 
concerns the establishment and working of the network of 
mains, for which tenders were submitted by the Centrales 
Electriques des Flandres, the Hadir-Houve group, the Golpée 
(branch of the A.E.G.), Artur Leser & Co., as representing the 
Thyssen Electric Motor Company, of Mulheim, the banking 
firm of Baumgarten and Mergentheim, of Cologne, the Rhenish 
Electricity Company, of Mannheim, and the Rhineland Elec 
tricity Company, of Bingen. The offers under this heading 
are said to appear to be unacceptable. In the third case, which 
concerns the supply of energy together with the establishment 
and working of mains, tenders were sent in by three of the 
preceding firms or groups. The conditions proposed by these 
three tenderers have been rejected as being unacceptable owing 
to the circumstance that the sale prices associated with the 
schemes would have a prohibitive effect. In the circumstance 
it is recommended that the Government, on the basis of the 
principles of State and communal co-operation, shall again get 
into touch with the tenderers in order to receive proposals for 
a definite solution of the problem 


Grants for Empire Works.—An official memorandum has 
been issued setting forth the conditions under which grants 
will be made, under the Trade Facilities Act, 1924, to works 
of public utility, including the provision of power and light- 
ing. in any part of the Dominions. The schemes must be 
technically and economically sound and approved by the 
Government of the Dominion concerned. The grant will take 
the form of an amount not exceeding three-quarters of the 
interest payable in the first five years of the currency of a 
loan raised in the United Kingdom. The capital sum on 
which the contribution is based will be limited to the cost of 
the materials to be purchased and manufactured in the United 
Kingdom. Further particulars may be obtained from the Sec 
retary of the Trade Facilities Advisory Committee, 8, Bank 
Buildings, Princes Street, E.C.4. 


Canadian-Dutch Agreement.—Among the articles which 
secure preferential treatment under the recently signed trade 
agreement between Canada and the Netherlands are electric 
lamps, which constitute one of the principal Dutch imports 
into Canada. : 
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Radio Traders in Glasgow.—A new section of the 
National Association of Radio Manufacturers tc include retail 
dealers has been formed at Glasgow. Members are being en- 
rolled and a local committee formed. 


E.T.B.I. Functions.—The Manchester Section of the 
Electrical Trades Benevolent Institution has arranged a con- 
cert for Friday, September 19th, at the Albion Hotel, Picca- 
dilly, Manchester. A general meeting will take place on the 
same evening. Admission will be by programme obtainable 
from the Hon. Secretary, Mr. F. G. Quance, Magnet House, 
Victoria Bridge, Manchester, and many other electrical men 
in the city. The Section is holding a dinner on October lst. 


Book Notices.—‘‘ The Mechanical Boy,’’ Vol. I, No. 1. 
September 4th, 1924. London: Percival Marshall & Oo. 
Price 3d. weekly.—This is the first number of a weekly journal 
designed, as its name implies, to interest boys in mechanical 
and other matters. The articles deal with a variety of sub- 
jects, electrical and radio matters predominating. Many 
methods are being adopted to make the magazine a success 
and of assistance to its readers. A eerial by Mr. Edgar 
Wallace is one interesting feature. 

Messrs. Ernest Benn, Limited, are about to bring out the 
“* Electrician ’’ series of Specialists’ Data Books, under the 
general editorship of Mr. E. B. Wedmore, M.I.E.E., F.Inst.P. 
The first three volumes will cover Lighting, Traction, and 
Power Distribution (Vol. I); Manufacture, Design, and 
Laboratory Work (Vol. II); and Telegraph, Telephone, and 
Radio Engineering (Vol. III). Each volume is self-contained, 
and purchaseable separately. More than half of the books 
will consist of specialist data, as yet unpublished in book 
form. They are also about to publish the first volumes of 
their Chemical Engineering Library, a series of concise mono- 
graphs to serve as up-to-date and systematic reference books 
to the chemical engineer. 

“South African Railways and Harbours’’ (158 pp. ill.). 
Johannesburg: Publicity Dept., South African Railways and 
Harbours.—This is a historical and general brochure of con- 
siderable interest and it contains numerous illustrations of the 
system with which it deals. One section is devoted to the 
electrification of the main and suburban lines. Details of the 
organisation are also given. 

“Science Abstracts."’ (A. and B.) Vol. XXVIII. Part 8. 
No. 320. August 25th, 1924. London: E. & F. N. Spon, Ltd. 
Price, 3s. each. 

** Technical Costs and Estimates,’ by A. Miller. Pp. viii+ 
102, and 43 specimen and explanatory forms. London: Gee 
and Co. Price, 10s. 6d. net. 

“The Journal of the Junior Institution of Engineers,’’ Sep- 
tember, 1924. London: Percival Marshall & Co. Price, Qs. 
—The papers reproduced in this issue of the journal are: ‘‘ The 
Use of Fuel Oil in Modern Industry,”’ by H.- M. Knight; 
““The Engineering Equipment of Hospitals,’’ by F. Seymour 
Sweet; and ‘‘ Industrial Production of Aluminium Bronzes,”’ 
by C. H. Meigh. In addition there are a number of notes of 
interest to members. An index to Vol. XXXIV accompanies 
this issue. 

“The Journal of the South African Institution of Engi- 
neers,’ August, 1924. Johannesburg: The Institution. Price, 
2s.—The bulk of this issue of the Journal is occupied by a 
lengthy paper on ‘‘ Power Supply to the Witwatersrand,” by 
the president, Mr. T. G. Otley. An index to Vol. XXII is 
provided with this number. 

** Annual Report of the Electricity Commissioners—1923-24.”’ 
Pp. 146; 3 maps. London: H.M. Stationery Office. Price 
3s. net. 

““Generation of Electricity in Great Britain, 1923-24. Fuel 
Consumption, &c., Returns.’’ Pp. 11. London: H.M. Sta- 
tionery Office. Price 1s. 6d. net. 

“Technical Report for 1923.’’ Pp. 117; figs. 66. Man- 
chester: British Engine, Boiler, and Electrical Insurance Co., 
Ltd. Price 7s. 6d. 


Swedish Electrical Dispute.—The dispute in the electrical 
equipment industry has resulted in the declaration of a lock- 
out by employers; this was to commence yesterday (Thurs- 
day). The dispute originated in the refusal of the employers 
to grant an increase of wages demanded by the fitters at 
several places. A fresh attempt at mediation is to be made. 
—Reuter's Trade Service (Stockholm). 


The Leipzig Fair.—The first day of the Fair was marked 
by optimism. The number of visitors was large, and indivi- 
dual branches did quite satisfactory business. Good ordera 
jal — for electrical articles —Reuter’s Trade Service 

n). 


New Australian Company.—Negotiations have been com- 
pleted for the sale of the works of the Carbide and Electro 
Products Co., Ltd., at Electrona, Tasmania, which have been 
in the hands of the State Government for some time to » 
new company formed by shareholders of the present company. 
Arrangements have been made for the underwriting of the 
necessary extra capital, which is required for paying off @ por 
tion of the Government advance, duplicating the carbide fur- 
nace and effecting other improvements.—Chémical Engineer- 
ing and Mining Review. 

Catalogues Required.—Mr. R. D. Trevor-Rorer has com- 
ae business as an electrical engineer and contractor at 

innold Buildings, St. Leonard's Road, Bexhill, and desires 
to receiye showcards, catalogues, &c., from manufacturers. 





Traders’ Protest Against Reparations Levy.—at q », 
ing of representatives of certain sections of the London (hy, 
ber of Conimerce, the Electrical Importers’ and Traders’ 4, 
ciation, and other organisations affected, on September 
the following resolution was passed :—‘‘ That, in the opin, 
of this meeting, strong protest should be made to 
Government against its policy of continuing to collect rep, 
tions from Germany by a method of levy which has j; 
financed and often paid by British traders; which gy 
unnecessary inconvenience, delay, and expense; and wh 
— British traders at @ serious disadvantage as against ¢} 
oreign and Dominion competitors, none of whom has agony 
this method of collecting the German debt.” ; 


Municipal Administration and Private Interests.—0,, ; 
the persons affected by the recent decision by Mr. Jys; 
Bailhache is the chairman of the Dawlish (Devon) Urban 
trict Council, Mr. F. G. Avant. He is chairman of ding 
of the local Electric Light Company, which has a conti 
the Council. Up to the present the directors of the Ginn» 
have not received any remuneration, but at the last twoanm, 
meetings of the shareholders, resolutions were passed in 
of the payment of such fees. Mr. Avant, who is a council 
of many years’ standing, says that if he has to choose betwee 
the Electric Light Company and the Council he will sever }j 
connection with the latter. 

Alderman Braithwaite, of Leeds, who was the defendan: ; 
the ‘* test ’’ case, has announced his resignation from the (ix 
Council, and Mr. Penrose-Green, another Alderman, also ts 
head of an engineering firm which has carried out contre 
for the Council, has resigned, too. At the meeting at whid 
the resignations were announced a resolution was passed call 
ing upon the Town Clerk to prepare a report upon contrac 
received by firms with which members of the Council wer 
connected, stating the amounts involved. 

Alderman Sir Charles Wilson spoke strongly agaiiigh ty 
resolution, and denied that the public entertained tee lie 
of wrong-doing by members of the Council. 


A G.E.C. _ ap Campaign.—In common with ti 
other leading makers of electric lamps, the Generat Execm 
Co., Lrp., is conducting a well-organised ‘* campaign ”’ to cap 
ture the attention of the public through lamp retailers. 4 
** Bulletin ’’ has been prepared for the guidance of lamp seller 
and in this details are given of the publicity matter availabk 
which includes posters, window signs, pamphlets, &. 
number of examples of attractive window dressing are illu 
trated and detailed, and particulars of the company’s om 
“* public-reaching ’’ efforts are given. 


Canadian Import Duty Remissions.—An official Canadia 
Customs memorandum reproduced in the Board of Trade Jour 
nal gives particulars of articles used as materials in Canadian 
manufactures which, as from August 5th, are to be free o 
import duty. The items include copper bars and rods whe 
imported by manufacturers for use in the production of ele 
trical conductors, the individual units of which shall not a 
ceed the area of No. 7/0 gauge conductor. 


Lead.—Reporting under date September 6th, Messrs. 
James Forster & Co. stated that there was little change in th 
general position, the only new feature being a demand fron 
Germany, whence a considerable quantity of lead arrivn; 
last week was shipped. Supplies continue very heavy. 


Sheffield Radio Traders and Organisation.—Under the 
auspices of the National Association of Radio Manufacturers: 
meeting was held at Sheffield last week at which Mr. H 
Clarke, a wholesaler, explained that the proposal to form the 
Association, to the title of which it was proposed to add “ant 
Traders,” had arisen out of attempts to get the retail busines 
into line as regards selling prices to the public and stabi 
lising and obtaining a better discount from manufacturers ant 
wholesale factors. There would be a joint council, but es 
of the three sections would have its own executive committe 
for ite domestic affairs. The manufacturers had agreed # 
allow retailers who were members rebates in addition to t 
ordinary basic discounts. The trade had many grievances # 
present which needed to be remedied. The meeting decide 
not to form a Sheffield section at present, but to form 8 com 
mittee for the purpose of conéidering further steps. ‘The loa! 
trade is to be circularised and a further meeting held @ 
September 17th. 


Foreign Enterprise in Spain.—Reuter’s Madrid correspo! 
dent states that there have recently been signs that thet 
strictions upon the activities of foreign firms in Spain # 
being relaxed. Two developments for which the Directory * 
responsible may be taken as giving some indication of its iD: 
tentions in that matter. In the first case, the reform a0 
extension of the telephone service has been entrusted to the 
Compafiia Telefonica Nacional de Espafia, which althoug) 
described as a purely Spanish company, is to all intents ant 
purposes an American concern. It will absorb all the otbe 
telephone concessions. In the other, the Spanish subsidiar’ 
company of Messrs. Babcock and Wilcox has been given Sts 
support in the shape of a guarantee of 5 per cent. interest on 
its capital. This company possesses in its Spanish plant oo 
ef the finest commercial buildings in the world and Kiss 
Alfonso paid the firm » well-deserved tribute when he paid 
visit of inspection to the works recently. 


(Continued on page 401), 
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_ 
Electricity Suppl Adelai 
ectricity Supply at Adelaide. 
Il.—The Transmission and Distribution Systems. 
By F. W. H. WHEADON, M.I.E.E., Engineer and Manager. 
(Concluded from page 305). 

Aut the electricity generated at the Osborne power house with West Australian ‘‘ Karri ’’ cross arms. The poles 
of the Adelaide Electric Supply Co., Ltd., which was are spaced 250 ft. apart, and the conductors used are 
leseribed in our last issue, is transmitted at 33,000 volts copper near the sea coast, and steel-reinforced alumi- 


nium further inland, having a conductance equivalent 
to 0.15 sq. in. of copper. Pin type insulators are used, 
having a dry Hashover test voltage of 110,000, and wet 
flashover of 75,000 volts. For the lines near the sea 





coast larger insulators having a flashover of 145,000 volts 
when dry, and 90,000 volts when wet, are installed. No 
trouble has been experienced on the lines from flashovers 
or burnt cross arms during twelve months’ operation, 
except in one sub-station located near a cement and 
chemical works, where salt and cement dust become 
deposited on the insulators which, in this case, were 
mounted on earthed-metal cross arms. This difficulty 
has been overcome bv periodically washing the insulators 
subject to unfavourable atmospheric conditions, with the 
bus bars alive, about once a fortnight with a hose fitted 
with a fine nozzle connected to the town water mains ; 
precaution is taken that the metal nozzle of the hose is 









































Fis. 15. Switchyard and Step-up Transformers. efficiently earthed. Such a practice 1s not dangerous 
and does not result in insulators flashing over; there is 
ten main transformer sub-stations, situated at no sign of any flow of current, the finely divided spray 
strategic points in the system, by two double-circuit lines through the small nozzle being insufficient to cause 
wried on 59-ft. New South Wales ‘‘ Blackbutt ’’ poles serious leakage. The absence of trouble on the lines 
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Fig. 16.—Crovdon 33,000/7,600-V : Transformer Station, Adelaide, South Australia. 
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Fig 17.—Croydon Switch Structure ; 7,600 V. Fig. 18.—Norwood Transformer Station ; 33,000-V Structure. B 
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themselves is believed to indicate that the wood cross 
arms either modify the electrostatic st ress, or vive suff- 
erent added insulation to prevent flashover in spite 
ol salt deposits which probably take place on all 
insulators near the sea coast. A further advantage of 


the wood cross arm and the absence of earthine of the 

















Fig. 19.—Transformer Switch Control Cabinet. 


msulator pins, is the fact that faulty insulators can be 
wetected by means of a head set of wireless telephone re 
ceivers and a portable aerial. In other systems it is 
reported that the use of wooden cress arms and non 
earthed pins on high-voltage lines has resulted in the 
burning of the pole or cross arms in case of defective 
insulators, but it is hoped by frequent testing and the 
inspection of insulators to avoid this particular trouble. 

The transmission lines deiiver to a ring main jun 
tioning with it at Croydon, three miles from the city. 
Each sub-station on the ring is supplied by two double- 
circuit lines, the two cireuits of each line being operated 
as a balanced pair for protective purposes. Each cir- 
cuit, however, has its own o1) switch, so that in the event 
of a fault on one circuit, the other can be put back into 


service with but slight delav. The transmission lines 





Fig. 20.—Step-up Transformers : 6,600/33,000-V. 


between Osborne and Croydon and around the “‘ ring ”’ 
are carried along the public roadways, the ‘‘ ring ”’ 
having an average radius of three miles from the city. 
Transmission-line poles also support the primary 7,600- 


volt and secondary 440-volt distribution lines. In these 
cases, shorter intermediate poles are placed between the 
50-ft. poles to halve the span on account of their closer 


——y 


spacing. The spacing of the conductors on the 32 


SOMES 
volt circuits is 36 in., and they are arrang 


: : , i as ar 
equilateral triangle with the apex at the hottor 0 @iy 
freer access for line construction and Inaintenanes pur- 
poses. Steel towers are used only at. teri S ar 


angles where space pel mits, 
The 59-ft. poles are erected complete with jn ik 


and cress arms by means of a jib mounted o1 























il mote 
lorry. Although they weigh twe tons, they are readj] 
handled by the pole-erector and six men, and norn 
dlay’s work of the gang is from six to eight poles 
and erected. The sross arms are 5 in. x fin. Wes 
Australian ‘* Karri,’’ double cross aris being d ft 
special strains. For terminal and angle ositions. gys 
pension insulators, three in series. 10 in. dia . 
used. Angles of less than 10 dee... hows ver. a ir? 
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Fig. 21.—Oxide-Film Lightning Arrester. 
on two standard pin-type insulators side by side « 


double cross arms. 
The total leneth of 33,000-volt line erected is 57 miles 
\ further 10 miles is under construction, and orders 


have been placed for materials for another 50 miles 














Fig. 22.—Oil Switches ; 33,000 V. 


extension into the arricultural districts to the 
Adelaide. The circuits have been transposed in accor 
ance with the recommendations of the Californian Rail 
road Commission’s Report on Inductive Interference 
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In spite of many long parallels with telephone Janes 
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10 complaints of inductive interference, altho ch no 
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corresponding transposition has been made, as yet, of 
the te ephone lines. 

The star point of the 33,000-volt side of the step-up 
transformers at the power station is solidly earthed. 
All circuit breakers have the same rupturing capacity, 
being based on the maximum short-circuit current with 























big. 24.—Corner Strain Tower 


13 ft. High. 


Fig. 23.—Distrtbuting Transformer 
Station ; 7,600/440 V. 


8 per cent. reactance in the slep-up transformers, and 
10 per cent. in the venerators, the reactance of the 
transmission lines being regarded as negligible. Light- 
ning is mild, and ground-wire protection is not con 
sidered necessary. Oxide-film arresters are, however, 
installed at Osborne and Croydon, but not at any other 
point on the ring. The protective relays are of the 
balanced type and act instantaneously ; on the sections 
between Osborne and Croydon they selectively switch out 
only a faulty circuit, but elsewhere non-selective relays 
trip both circuits of a pair if a fault occurs on one of 
them. Owing to the use of the ring system such a fault, 
if limited to one section of the ring only, does not result 
in an interruption of the service, while it gives sufficient 
protection with the simplest form of relay. Provision is 
made for operating one circuit only of a pair, if neces- 





of that section have a one second time delay to allow 
the 7,600-volt circuits to clear first, if the fault is on 
that portion of the system. At the Osborne power station 
overload inverse-time-limit relays are installed, in addi- 
tion to the instantaneous balanced relays, and are given 
They act only as a last line of 
‘lefence, and come into operation in the case of a relay 


a 2-second setting. 


or switch failing to operate elsewhere on the system. 
The whole protective scheme was designed by the com 
pany’s engineering staff, and the apparatus was 
supplied by the General Electric Co., of America. Ii 
has functioned perfectly on the few occasions when it 
las been called upon to act. 

All the transformer sub-stations are unattended ; eluer- 
gency attendants are available at Adelaide, Croydon, 
und Port Adelaide, who are sent to the sub-stations to 
perform switching operations when required. An alarm 
system is being installed which will indicate at the East 
Terrace converter station when any 33,000-volt switches 
ure automatically tripped. 

All the main transformer sub-stations are of the out 
door type built on open ground, about 150 ft. by Luv 
it., the control panels only being enclosed in weathe) 
proof cabinets near the switch structure. The bus-bar 
supporting framework is of 2-in. galvanised pipe held 
together by standardised clamps, no screws or pipe 
fittings being used. For the 7,600-volt switches a 
15.000-volt outdoor type is used. having it rupturing 
capacity of 4,200 amps. at 7,600 volts. The trip coils 
are shunted by small fuses to obtain the jecessary time 
delay, and are operated from bushing-type current 
transformers The 33,000-volt oil switches are of the 
same type and size as those at Osborne: they have con 
tacts of the tubular type surrounded by explosion 
chambers. At Osborne and East Terrace such switches 
are electrically operated Dv solenoid mechanism, but 
elsewhere they are manually operated, 30-volt Water 
bury primary hatteries being provided for tripping pur 
poses. The bus-bars are divided on both the 33,000- and 
7,600-volt sides by airbreak switches 

The transformers in the main sub-stations are con 
nected 33,000 volts delta to 7,600 volts star, the star 
point being solidly earthed, They are of the «i! 











Fig. 25.—Suburban 33,000-V Line, carrying also 7,600-\ 
and 440-V_ Lines oa the same poles. 


saly, by induction inverse-time-limit overload relays 
which are cut in by pallet switches on the breakers of 
the line which is out. 

The rotary converter station now being built at East 
Terrace, City, will be connected to the 33.000-volt ring 
by a double-circuit overhead line from Croydon, and 
also to the Willcox Street sub-station by a 33,000-volt, 
three-core, underground cable with a pilot cable using 
biasing transformer protection. Under normal con- 
ditions, with all circuits operating, the whole 33,000- 
volt transmission system has instantaneous protection 
and short circuits are cleared in 0.25 second. When any 
Section is on single-line operation, the overload relays 
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Fig. 26.—Typical 33,000-V and 440-V Line ; Intermediate 
poles carry |.p. Conductors. 


insulated, self-cooled type, each weighing, complete with 
oil, eight tons. Sufficient space has been provided im 
each main sub-station for four 1,200-kVA, three-phase 
units, but those at present in use are 600-kVA ones. 
The switchgear and transformers were supplied by the 
General Electric Co., of America. A special 12-ton 
truck is used for moving the sub-station transformers, 
the truck being towed behind a six-ton motor lorry. In 
addition to the automatic sectionalising of the sub 
station 33,000- and 7,60U-volt bus-bars, provision has 
been made for entirely cutting out each of them from 
the ring by hand-operated air-break switches mounted 
on the transmission-line towers outside the sub-stations 
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In this way, the Croydon sub-station, which is the most 
important junction on the system, can be completely dis- 
connected without disturbing the supply to the other 
transformer sub-stations on the ring. 

From the 10 main transformer stations primary dis- 
tribution is effected at 7,600 volts, three-phase, four- 














Fig. 27.—Motor Pole Erector. 


wire, altogether to $25 single and three-phase traas 
former stations, mostly of the pole-mounted type, 
throughout the area; the latter are 4.000/200 x 2-volt, 
single-phase transformers connected phase to neutral. 
The adoption of the intermediate pressure of 7,600 volts 
was due partly to the fact that transformers to step down 
directly from 33,000 to 440 volts in the smaller sizes re 
quired for the distributing stations are very costly, and 
partly thac this pressure enables the company to utilise 
a large number of single-phase, 4,000-volt transformers 
ind concentric cables previously used in connection with 
its single-phase system. As a temporary expedient, con 
siderable use has been made of the open delta system of 
supplying three-phase from two transformers or two 
cables, but it is intended to gradually complete the 
three-phase banks on account of the improved voltage 
regulation obtainable thereby. Where three single 





further advantage is that in case of a transformer { 
blowing, the bank immediately becomes single-phase 
with 7,600 volts across two 4,000-volt transforme in 
series; the combined effect of single-phasing with |oy 
voltage shuts down all the three-phase power load wniti] 
the fuse is renewed. This is preferable to the bank con- 
tinuing to operate in open delta, as it would do e 
the neutral connected, resulting possibly in the burning 
of the other two transformers. It has, however, been 
found necessary to connect the neutral temporarily while 
installing transformers, otherwise triple-harmonic y: 

ages would appear on the secondary side when ma! 


se 


the necessary phasing-out tests before closing the delta 
When the delta is closed, the neutral connection, w! 
is in the form of a fuse, is removed. 

Distribution transformer stations are protected on 
their 7,600-volt side by fuses of the tetra-chloride type, 








Fig. 29.—Transformer Transporter. 


made by Messrs. Schweitzer & Conrad, of Chicago 
U.S.A. They have a rupturing capacity of 5,000 
amperes, are used for short circuit protection only, and 
are unafiected by overload on the transformers, a 


, 


routine system of maximum-load readings being relied 





























Figs. 28 & 30.—Switching and Terminal Towers ; 33,000-V Hand-operated Air-break Switches. 


phase transformers are installed, the connection of the 
star point to the neutral of the 7,600-volt line is omitted, 
to avoid burning transformers under fault conditions, 
owing to such banks if their neutrals were connected en- 
deavouring to maintain the balance of the phases. A 


upon to prevent overloading. Trials are also bein 
made with various thermal indicators in the transforme 
oil. Liglitning arresters of the Westinghouse auto-vaiv' 
type with choke coils are being installed on distribution 
transformer poles. On the 440-volt side the three- 
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phase banks are connected in delta, the middle point of ° 

one phase being earthed and connected to the middle Business Notes. 
wire of the three-wire system for the 200-volt lighting (Continued from page 396.) 
and single-phase load. The 400-volt single-phase motor A Projected Electrolytic Zinc Plant.—The Rhodesian 
load is balanced on the three phases wherever three-phase Broken Hill Development Co. is to erect an electrolytic zinc 
lines are available. In residential districts the lighting oe mF paren 5% ty oe Rhodes. none Nee 
load may be greater than the power load, in which case provided from @ 10,000-h.p. hydro-electric station which is 
a large transformer for the lighting load is coupled j1 to be erected on the Molungushi Falls 35 miles away from the 


~ ae delts sg tees 5a one to supply the limited _ Copper and Lead Prices.—Messrs. F. Smith & Co. report 
quirements or three-phase power. In the power dis- September 9th :—Copper (electrolytic) bars, £68 5s., 5s. in- 
tricts three transformers per bank are generally used, crease; do. do. sheets, no change; do. do. wire rods, £78 5s., 
one of them being larger than the others to take care 5s. increase; do. do. h.c, wire, no change. 


: : * he: : : : Messrs. F. Smith & Co. report September 10th :—No change 
of the industrial lighting which may be required simul- in the prices for copper bars (best selected), sheet and rod, 
taneously with the motor load. In a few cases, anextra and English pig lead. 


transformer is provided to deal with the industrial light- An Electrical Strike at the Cape.—Our special correspon- 


ing load. So far, only single-phase distribution trans- dent at Cape Town writes:— The Federation of Labour 
formers have been employed, but three-phase units will Unions, to which the Electrical Trades Union is affiliated, has 
probably be used for all extensiong where the Joad declared a strike in the Cape Peninsula and this has been 


balance will allow. operating since August 13th. The Federation asked for a flat 
et Setntiane’e . a 600 mil a rate for all trades connected with the building industry of 
one apeny 5 aes Genes over mins ¢ 8s. 1d. per hour—the present rates being 2s. 9d. for builders 
streets, all single-phase, its remodelling to a complete and 2s. 7d. for electricians. A Conciliation Board was formed 
before the strike, consisting of an equal number of employers 
and employés, but it failed to come to any agreement. An arbi- 
trator was asked for on behalf of the employés but this was not 
agreed to by the employers, and as no compulsory appointment 
of an arbitrator is provided for by the Conciliation Act, a dead- 
lock followed. The Federation then called the strike. The new 
Minister of Labour (Colonel Cresswell) made a suggestion 
that the wages of electricians be increased to 2s. 9d. and that 
all employers contribute 2d. per hour towards a holiday fund, 
but this was turned down by the employers. The contention 
the employers is that no increase of wages is justified at 
present time, and, if granted, it would lead to increased 
cost of building and thus prevent many proposed buildings 
being proceeded with. There is already a very large amount 
of unemployment in all trades except the building trade, and 
it is considered that if buildings are to cost more, the amount 
of unemployment will be increased. The Mayor of Cape Town 
has now offered his services as a mediator, but the employers, 
whilst expressing their appreciation of his offer, have declined 
to avail themselves of it. Thus the matter remains at the 
time of the mail leaving (August 22nd).”’ 


— = Dominican Electrical Imports.—According to a return 
PORTLAND suanes or lately issued, electrical machinery, apparatus and appliances 

to a value of $117,072 were imported last year into the 
Republic of Dominica, as compared with only $69,214 in 1922. 


Swiss Electrical Exports.—The exports of electrical ma- 












33000 6 OS 1meuTOw 
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\3 | . ¢chinery from Switzerland during the first six months of, the 

\m ¥ present year attained a value of 10,483,000 fr., or approximately 
“> , +” £435,000 at the current rate of exchange. The shipment of 
ee y turbines, fans, and pumps during the same period amounted 
% to 6,152,000 fr. (about £256,000). 


Canadian National Exhibition.—The Bulletin of the 
Federation of British Industries states that the representative 





zy of the Federation in charge of the F.B.I. British Section of 

_ OS met this exhibition reports that the British exhibitors are all well 

sail iaa earaay graves tas! pleased with the preliminary results of their enterprise. Dur- 

\ Se ee : ia ing the special period for trade visitors only, all the exhibitors 

) ae =! amet who availed themselves of the opportunity reported inquiries 
\ ; and orders. Sales from the stalls were also good. 

\ a= The daily Press reports that the Exhibition closed with an 


attendance for two weeks of 1,519,000, an increase of 26,000 
on last year’s figure. 


Post Office Tube Railway.—The English Electric Co., 
Ltd., has secured from the Postmaster-General the contract for 
the rolling stock and complete electrification of the Post Office 
tube railway. It will be recalled that the purpose of this rail- 
th . ; : way is to facilitate the rapid handling of parcels and mails in 
three-phase network is obviously a matter of time. It the London area by providing direct underground communi- 
is expected, however, that many of the residential dis- cation between some of the chief railway termini and the prin- 
tricts will always remain single-phase. In the city of  “iPal = ape —— scheme of — 2 

af : unique; the traing will carry neither driver nor con , ye 
Adelaide itself, an area of about 1} by 2} miles, the py mat of control is such that they will proceed Spins 
supply was originally all direct current, but certain pre-arranged points just as though they were being directed 
portions of it, mainly residential and shop areas, have = from the train itself. The system of control provides for an 
been changed over to a.c., consumers’ motors having —— Fg me oy —s. + 5 of the 

" . Pn lesign and dev ent has been don 
been replaced without charge to the consumer. The city oaths cuiemeak on Ne eects ob the Pear Bay mm ag 
a.c. area is supplied from a 33,000-7 ,660-volt sub-station works at Preston, better known as the Dick, Kerr traction 
at Willeox Street, and the d.c. area, being the central works. 
business area, from a rotary-converter station at East Royal Commercial Travellers’ Schools.—The annual 
sare on a part of the site of the company’s Grenfell — of the bay Nees wy December _ = 
St : . s . ee chairmanship r. G. W. , Managin ector o 
fre 3 poner station. Space has been provided in it for ‘Megars. Bryant & May, Lid. A visit of intending stewards is 
G VUU-K Ww units, taree of which, Dy the Dritis taking place on ~ oye 27th, and commercial travellers of 
seneral Electric Co., Ltd., are now being installed. The all trades are aaked to join the party to gain first-hand infor- 
33,000-volt switchgear and transformers, by the Metro- mation as to the extent and variety of the activities of the 


politan-Vickers Electrical Co., are of the outdoor type ae ng Market in Munich.—A Sdential 

remote controlled from a.e. panels in the station. The eo SS Ses S ae Cae ial report on 
maximum load to be dealt with by this station is 8,000 Tae. sbParatis in the Munich district of Germany has been 
kW operating with four rotaries, and one as a spare. mation received from the Britigh Vice-Oonsul at Munich. 


vy 


\ 
\? 


\{ 
Fig. 31.—Layout of The Adelaide Transmission System. 
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New Zealand Exhibition.—The secretary of the company 
which is organising the New Zealand and South Seas Exhi- 
bition, which is to be held at Dunedin from November, 1925, 
to March, 1926, informs us that an area of 65 acres has been 
secured and applications for space by intending exhibitors are 
now being received. The promoters’ address is: 5-11, Bond 
Street, Dunedin, N.Z. 


British Empire Exhibition Notes. — The _ Electrical 
Development Association has arranged for the exhibition of 
three new kinematograph films in the Government Pavilion. 
The titles of these are ‘‘ The History of Electricity,’’ ‘* The 
Perfect Servant who Rules the World,”’ and ‘‘ A Visit to an 
Electrical Farm.’’ The films will be shown in the order given 
on Fridays, Wednesdays, and Mondays, with the exception of 
the week commencing September 15th. 

The attendance at Wembley on Saturday, September 6th, 
was 251,701; the total number of visitors up to September 9th 
reached 13,059,127. 

An experiment having for its object the starting and stop- 
ping of a 500-kW automatic rotary converter sub-station equip- 
ment exhibited by the Metropolitan-Vickers Electrical Co., 
Ltd., was recently made. By the use of valve relay apparatus 
the machine was set in operation and stopped by radio signa!s 
transmitted from the company's Trafford Park works, 170 
miles distant. The signals were made audible through a loud 
speaker on the stand at Wembley. 

The Exhibition, which was to be closed on October 3lst, 
= it is understood, remain open for another week after that 
date. 

From the Exhibition telephone boxes over £1,600 in coins 
has been collected. 

Up to the end of August 10,043,000 special Exhibition stamps 
had been sold representing £51,295. Nearly 2,500,000 letters 
have been distributed at the Exhibition since the opening, and 
about three times as many letters and postcards posted in the 
grounds. 


Patent Restorations.—Orders have been made restoring 
the following patents granted to G. V. Twiss.—No. 158,367, of 
1919, for ‘‘ Improvements in or relating to tensioning devices,”’ 
and No. 158,689, of 1919, for ‘‘ Improvements in or relating 
to electrical insulators.”’ 


The Machine Tool and Engineering Exhibition.—The 
opening of this exhibition at Olympia on September 5th was 
preceded by a luncheon at which Sir Alfred Herbert, pre- 
sident of the Machine Tool Trades Association, presided. Lord 
Askwith, who performed the opening ceremony, was the prin- 
cipal guest. In the course of a speech, in which he proposed 
the health of the guests, Sir Alfred Herbert said that the huge 
surplus stocks of machine tools accumulated by the Govern- 
ment during the war were fast disappearing, and the industry 
was beginning to improve. Lord Askwith, replying, said that 
the progress recorded was interesting, and he hoped that it 
would be sufficient to stop the emigration of skilled men, 
which had reached a serious stage. 

The exhibition is to remain open until September 27th. Oné 
noteworthy advance made since the last exhibition is in the 
number of electrically-driven machines, of which the motor 
is an integral part—not merely an attachment. Several types 
of machine tool control equipment are exhibited by well- 
known electrical firms, but apart from this and the fact that a 
great part of the machinery is electrically driven, electrical 
engineering 1s represented by only a few items. We hope to 
give details of some of the exhibits in our next issue. 








Lighting and Power Notes. 


Accrington.—E ectricity AGREEMENT.—The Corporation has 
renewed the agreement with the Haslingden Corporation for 
the supply of electricity in the district of the latter authority. 

Barrow-in-Furness.—Srecta, Orper.—The Corporation is 
applying to the Electricity Commissioners for a Special Order 
authorising it to extend its area of electricity supply so as to 
include the urban districts of Ulverston, Dalton-in-Furness, 
and Grange, and certain parishes in the rural district of 
Ulverston. 


Blackpool.—l.oan.—Application is to be made by the Cor- 
poration to the Electricity Commissioners for sanction to a 
loan of £11,500 for the installation of a frequency changer 
and rotary converter at the electricity works. 


Bury.—YeEAR'’s WorkKING.—The accounts of the electricity 
department (engineer, Mr. J. G. Potts), for the year ended 
March 3lst last record a total revenue of £83,650, as compared 
with £88,039 in the preceding year. Working expenses 
amounted to £51,945, as against £53,183, and the gross profit 
was reduced from £34,856 to £31,705. After providing for 
loan interest, sinking fund, &c., there remained a net profit 
of £1,501, as compared with £4,255 in 1922-238. This profit 
was transferred to reserve. The amount expended on capital 
account during the year was £62,106, of which plant and 
machinery at the Chamber Hall station accounted for £53,917. 
The amount of energy sold decreased from 19,823,183 kWh to 
18,022,013 kWh. The decrease is attributed to the depression 
experienced by the textile mills. The domestic consumption 


showed an increase. A new 8/10,000 kW turbo-alternator js 
in process of erection and is expected to be available to meet 
the winter load. 


Carnarvon.—E.ectriciry In Butk.—The Town Council is 
to receive a bulk supply of electricity from the North Wales 
Power Co., and the connection between the sub-station and 
the electricity works was recently completed. 


Colne.—Loan SancTioneD.—The Town Council has received 
the sanction of the Electricity Commissioners to the borrow- 
ing of £6,000 for mains and services. 

Continental.—ITaLy.—The hydro-electric resources are being 
actively developed, and according to Commerce Reports a num- 
ber of central power stations now under construction will be 
completed by 1925. Of these there are 24 which will have an 
estimated yearly output of 2,209,000,000 kWh, while plans are 
being made for 56 additional stations estimated to be cay able 
of generating 3,908,500,000 kWh per annum. Of those under 
construction a large percentage are in southern [taly 
and Sardinia. Very important plants are also being built and 
planned in the Trentino. In connection -with these central 
stations six artificial lakes are now being built which will be 
completed by 1927. Plans are being prepared for 13 others 
with a storage capacity of 682,000,000 cu.-m. of water. The 
total capital now invested in hydro-electric plants is estimated 
at over 3,000,000,000 lire. 

France.—La Société des Mines de Dourges has applied for a 
concession to establish a 150,000-V transmission line between 
its generating station and the new sub-station at Rivage, to 
supply electricity to a number of villages in that area. 

Swepen.—A_ hydro-electric power station of 12,000-k\W 
capacity is to be established at Norrforsen. The water power 
of the River Ume is to be utilised. 

SWITZERLAND.—Work will shortly be commenced on the ex 
tension of the electricity generating station at Wernfelden by 
the addition of a new transformer station. The existing trans- 
formers are hired at an annual rent of 3,000 fr., but as it is 
intended to reduce the working voltage from 25,000 to 8,(00, 
it has been decided to replace the hired transformers by the 
purchase outright of six new ones from Brown, Boveri & Co., 
of Baden. 

Further considerable progress in water power development is 
being made in the canton of Berne. Following the coniple- 
tion towards the end of last year of the Wynau hydro-electric 
station on the River Aar, a concession has recently been 
granted for the extension of the Felsenau station, near Berne, 
It is also proposed to establish a plant on the river Lutschine 
near Gsteigweiler and a dam and power station in the Emmen 
tal. Application has also been made for a concession for the 
establishment of a plant to utilise the Giessbach river. ‘The 
scheme for the extension of the Schattenhalb station on the 
Reichenbach has been postponed owing to depression in the 
carbide industry ; on the other hand, several schemes are unde! 
consideration for the utilisation of the power of the Live 
Simme and its tributaries. A new scheme has been drawn 
up by the Bernischen Kraftwerken Gesellschaft in connection 
with the utilisation of the power of the River Oberbach; it is 
proposed to establish three stations near Handeck, Guttannen, 
and Innertkirchen. The authorities are also consideriny a 
scheme to harness the power of the rivers Kirel and Filderich, 
utilising Lake Stocken as a reservoir for a high-pressure gener- 
ating station. 


Cornforth (Durham).—Srreet LicutTinc.—At a recent 
meeting of the local Council the tender of the County of | ur- 
ham Electrical Power Distribution Co. to supply electri 
for 109 lamps in the area at 30s. per lamp was accepted. 


Hebden Bridge.—Exectricity Suprty.—The Urban Dict: it 
Council has decided to ask the Gas Board and the Elect: 
Committee to quote terms for the extension of the n 
and cables to the proposed housing site. 


India.—AnuMeEDABAD.—According to the Indian T: 
Journal, the Ahmedabad Electric Supply Co. has decide 
install three 750-b.h.p. Mirrlees-Diesel engines, each cou! 
to a British Thomson-Houston generator of 500-kW capa 
at its power station, which will increase the capacity ol 
plant to 2,310 kW. 


Irish Free State.—TxHe SHANNON ELectricity SCHE) 
Messrs. Siemens-Schuckertwerke, of Berlin, have comy 
the report on the Shannon electricity scheme, which has | 
lodged with the Ministry of Industry and Commerce. 


Keighley.—Yrar’s Workinc.—The report of the bor 
electrical engineer (Mr. H. Webber), on the working of 
electricity undertaking for the yearended March 3\st last sh 
a total revenue of £71,474, as compared with £71,654 in 
previous year. Working expenses amounted to £41,205, 5 
against £40,820, leaving a gross profit of £30,269 (£30,>' 
Capital charges absorbed £20,995, and there was a net surp ius 
of £9,276, as against a surplus of £9,959 in 1922-23. ‘Jie 
capital expenditure for the year was £19,928, bringing 
total to £284,990. The sales of electrical energy increased 
421,526 kWh to 9,437,921 kWh. 


Manchester.—Street LiGHTinc.—The City Lighting Com 
mittee has recommended the lighting of the following streets 
by electricity, viz.:—Mount Street, New Bridge Street, ©* 
change Street, and Red Bank Street. 
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Motherwell.—Price Repuctions.—The following reduc- 
tions have been made in the charges for electricity : 
Light From 5d. to 44d. per kWh. Combined rate for 
lightin:. heating and power: From 1}d. to 1d. per kWh. 


Northampton.—SreciraL Orper.—The Electricity Commis- 
sioners have submitted to the Minister of Transport for con- 
frmation a Special Order made by them authorising the 
Northampton Electric Light & Power Co., to supply electricity 
in the borough of Daventry, parts of certain rural districts in 
the county of Northampton and certain urban and rural dis- 
tricts the county of Buckingham. 

Northern Ireland.—Co.eratne (Co. .LONDONDERRY).—The 
Urban Vistrict Council has decided to make a canvass of the 
residents with a view to ascertaining the number who would 
be willing to take an electricity supply in the event of the 
electricity scheme being proceeded with. 


Oakham.—OPENING oF New Sration.—On August 28th the 
electricity undertaking of the Oakham Gas and Electricity Co., 


Ltd., was formally inaugurated by Mrs. Clark, wife of the 
chairman of the company. The work has been completed in 
little more than twelve months from the receipt of the Order. 


The plant consists of two gas engines of 75 h.p. and 26 h.p. 
couple? , respectively, to 5U-kW and 10-kW generators. ‘lhe 
engines are of the National Gas Engine Co.’s manufacture and 
the bulk of the electrical gear was supplied by the General 
Electric Co., Ltd. The scheme was drawn up by Sir Charles 
Bright and ‘Partners, and carried out under the supervision 


of Mr. A. H. Seabrook, M.I.E.E 


Southend-on-Sea.—NeEw Ptant.—The Town Council has 
applied to the Electricity Commissioners for sanction to install 
two 700-kW Diesel engines at the electricity works. 


Stockton.—SpeciAL OrnpER.—The Corporation has applied to 
the Electricity Commissioners for a Special Order authorising 
it to supply electricity in the parishes of Preston and Eagles- 
cliffe. 

Truro.—InQuiry Decision.—As the result of a recent inquiry 
held by Col. T. C. Ekin, the Electricity Commissioners have 
informed the Town Council that they are of opinion that the 
scheme and estimates presented by the Corporation at the 
inquiry for carrying out an electric lighting scheme are not 
satisfactory, and that before giving sanction to the borrowing 
of £14,000 needed to carry out the scheme, the Commissioners 
require the estimates and scheme generally to be submitted 
to and reported upon by a second electrical expert. 

United States.—Hypbro-E.ectric DeveLopMENT.—Plans have 
been passed by the Puget Sound Power & Light Go. for the 
erection of a hydro-electric plant on the Baker river, near the 


town of Concrete, Wash. The plant will have an ultimate 
installed capacity of 45,000 h.p., and the estimated cost of 
the scheme is $5,000,000. It is anticipated that the first unit 
will be in operation by November, 1925. The company is also 


installing a new set in its White River station, which will 
incre the capacity of the plant by 23,000 h.p. The cost of 
the scheme is $1,000,000. 

The third 70,000-h.p. set was recently brought into opera- 
tion ut the station of the Niagara Falls Power Co. The in- 
stallation of this machine brings the total normal rated 
capacity of the plant up to 452,000 h.p. Electricity 1s 
generated at 12,000 V and stepped up to 66,000 V. 

Walton-le-Dale.—Exectricity Suppty.—The Urban District 
Counc:! has given its consent to a proposal to include its area 
in the district to be served under Preston Corporation's elec- 
tricity supply scheme. The Clerk stated that the Council 
Would receive its supply direct from Preston. It was not in- 
tended to tap the h.p. main being laid between Blackburn 
and |'reston. The Council could acquire the supply for the 
d'strict by arrangement with Preston Corporation after a 
stipulated period. 

Whitchurch (Hants.).—Sprcia, Orper.—Messrs. A. Stevens 
and Sons have applied to the Electricity Commissioners for a 
Spec Order to supply electricity within the area of the 
Rural Council. 

_York.—Loans Sanctionep.—The City Council has received 
the sanction of the Electricity Commissioners to loans of 
40,225 for mains and £225 for switchgear. 








Tramway and Railway Notes. 


Birkenhead.—Year’s WorkKING.—The accounts of the Cor- 
poration tramway undertaking (general manager: Mr. C. 
Clarke) for the year ended March 3lst last show a total 
revenue of £125,565, as compared with £126,300 in the pre- 
vious vear. The working expenditure was £80,563, as against 
£81,015, leaving a gross profit of £45,002 (£45,285). Capita! 
charzes s were slightly lower, and the net surplus was £14,801, 
as compared with £14,767 in 1922-23. This has been distrj- 
buted as follows:—Borough fund, £7,040; renewals fund, 
£6,552: new car construction, £1,179. ‘The number of pas- 
Sengers carried increased from 17,117,170 to 17,617,852, and 
the cor miles run from 1,149,424 ic 1,171,453. The receipts 
Per car-mile fell from 26. 371d. to 25,725d. 


Continental.—France.—In connection with the electrifica- 
tion of a portion of its system the Paris-Orleans Railway Co. 
has recently placed a contract with the Oerlikon Co. for 80 
electric locomotives for service between Paris and Vierzon. 
The machines will be of the double-axle twin bogie type, and 
will be capable of developing 1,730 h.p. at 1,350 V. The 
first of the new engines, which weigh 65 tons each, recently 
completed a successful test, hauling a goods train of 1,200 
tons on a hilly route at a speed of 22 miles per hour. 


Dearne Valley Light Railway.—The Swinton branch of 
the Dearne Valley Light Railway is now almost completed, 
and shortly a through tramway service between Rotherham 
and Barnsley, via the Dearne Valley, will be available, the 
Mexborough and Swinton Tramway Committee and the 
Dearne District Light Railway Committee having agreed to 
exchange running powers.—Electric Railway and Tramway 
Journal. 


India.—RaiLway ELe&ctTriFicaTIon.—According to Commerce 
Reports the agent of the South Indian Railway has submitted 
proposals and estimates to the Home Board for the electrifica- 
tion of certain railways connecting Madras City with nearby 
towns. It has been considered that services should, in the 
first instance, be extended to Thambaram, a distance of 18 
miles from Madras. After the completion of the fixst stage, 
the second stage will be taken up from Thambaram to Chingle- 
put, 37 miles from Madras Beach. As a preliminary to the 
electrification of the lines, the work of doubling the line 
from Madras Beach to Thambaram and then to Chingleput 
must be begun at an early date. 


Keighley.—Year’s WorkING.—The accounts of the Cor- 
poration tramway undertaking for the year ended March 31st 
last record a net profit of £1,764. 


London.—Co.uision.—A_ collision occurred between two 
L.C.C. tramecars at the terminus in Gray’s Inn Road, Hol- 
born, on Sep tember 4th. Several passengers received slight 
injuries, and eight were detained at the Royal Free Hospital. 

Re-oPpeNING or Tuse.—The Moorgate—Glapham Common 
section of the City & South London Railway, which has been 
undergoing reconstruction, will be re-ope ned for traffic on 
December Ist. 


Manchester.—Correction.—The second part of the note 
under the heading ‘‘ Manchester’’ in the ‘Tramway and 
Railway Notes” in our last issue referred to happenings at 
Southend-on-Sea. By a printer's error the correct heading 
Was removed. 


Tees-Side.—A Perrou-Evecrric Trottey "Bus.—In order to 
adapt the railless trolley motor ‘bus for use in districts not 
wholly provided with overhead electric conductors Mr. J. B. 
Parker, manager and engineer of the Tees-Side Railless Trac 
tion Board, has recently patented a petrol-electric vehicle 
combining the functions of both trolley and petrol road 
vehicle ; that is to say, one capable of travelling as an ordinary 
trolley vehicle within the limits of the overhead conductors 
and beyond that point with all the freedom of a motor "bus. 
The Board, which consists of representatives of the Middles 
brough Corporation and the Eston Urban District Council, 
is at present running services between North Ormesby and 
Grangetown, and between North Ormesby and Normanby. 
It is, however, proposed to extend the services beyond these 
points, and it is for this purpose that the new type of vehicle, 
the first of which has recently been completed by Tilling 
Stevens Motors, L.td., is intended. Generally speaking, the 
‘bus, which is of the 32seat, single-deck type, follows the 
Tilling-Stevens usual petrol-electric lines. The generator, 
which is coupled direct to the engine, is however provided 
with a different winding in order to give « voltage similar to 
that taken from the overhead conductor (500 V). Special con- 
trol gear has also been installed to provide for the electric 
motor taking current either from the chassis petrol-electric 
generating set or the trolley. All controls are electrical and 
interlocked, so that no complete circuit is established unless 
each control is in the correct position. The lighting of the 
vehicle is either from the overhead wires or from a battery 
carried on the chassis; provision is also made to start the 
petrol engine fiom the overhead equipment before the trolley 
arm is fastened down when the vehicle reaches the end of 
the overhead conductor system. 





Telegraph and Telephone Notes. 


Australia.—TreLernone Service.—Developments are on foot 
toward improving the efficiency of the telegraph and tele 
phone services throughout the Commonwealth. New appara 
tus has been ordered to expedite the transmission of telegraph 
messages. The telephone toll .lines between Melbourne and 
Sydney are being reconstructed; they will be immune from 
the interruption of adjacent services, and apparatus is being 
installed which enables four conversations to be carried on 
simultaneously over one pair of wires. The department 1 
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spending £500,000 on new construction and £203,000 on main- 
tenance in Melbourne this year. It is also making provision 
for 31,000 new subscribers’ telephones. There are 320,000 
subscribers’ telephones in the Commonwealth at present.— 
Commerce Reports. 


Empire Radio Communication.—AvstraLiAn Bitu.—In the 
House of Representatives the Wireless Agreement Bill (which 
was referred to in our issue of August 29th) was read a third 
time on September 3rd.—Reuter (Melbourne). 

It is stated that the use of the ‘“‘beam” system, instead 


of an ordinary high-power station, will result in the saving 
of £400,000. 


Irish Free State.—Avromatic TeLepHONY.—The Free State 
Department of Posts and Telegraphs has undertaken to intro- 
duce the automatic telephone system into the Dublin metro- 
politan area, and also the suburbs to a distance of five miles. 
The complete installation will take five years, but the first 
section will be in use in one year, viz., in the south-west area. 
The complete installation will cost £500,000, and will allow 
for an extension of 100,000 lines. At the outset provision will 
be made for 15,000 subscribers. The money will be obtained 
by a loan system, and automatic telephone users will not 
pay any additional charges. 


The Telephone Service.—New Excnance.—A new tele- 
phone exchange has just been opened at Radcliffe (Lancs.), 
the system having been changed from that of a magneto 
exchange to a battery signalling exchange. 

Lonpon.—It is reported that there are now 425,990 tele- 
phones in the London area. 


Venezuela.—TeLterHone Extenston.—According to Com- 
merce Reports one of the States of Venezuela has been granted 
permission to construct a telephone line, approximately 340 km. 
in length, to connect neighbouring territory. 





Radio Notes. 


Aerials Across Roads. — Restriction Removep. — The 
Sowerby Bridge Council has decided to withdraw the pro- 
posal to make an annual charge of 2s. on all aerials crossing 
. _— street. Users contended that such a charge was 
illegal. 


Canada.—Par.iaMentary Rerorts.—Senator McCoig is 
advocating the substitution of a broadcasting outfit for the 
Hansard Parliamentary reports. 


South Africa.—JoHANNespuRG StaTIoN.—Experiments have 
been made as far afield as Zululand to demonstrate the effi- 
ciency of the Johannesburg broadcasting station, popularly 
known as “ J.B.,”’ and the results have been highly successful. 








Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EvecrricaL Review in which the 
“* Official Notice "’ appeared in our advertisement pages.) 


Open. 


Australia.—MELBOURNE.—December Ist. State Electricity 
Commission. 66,000-V transformers, induction regulators and 
accessories for the Yallourn power scheme. (September 5th.) 

November 24th. 22,000-V cable and accessories for the Yal- 
lourn power scheme. (See this issue.) 

Newcastte (N.S. Watrrs).—November 25th. Caledonian 
Collieries, Ltd. Turbo-alternators, condensers, pumps, boilers, 
pipework, superheaters, chimney, fans, switchboards, trans- 
formers, &c. (See this issue.) 

Sypney.—October 29th. N.S. Wales Government Railways 
and Tramways. Two electric storage batteries for signal oper- 
ating, and two battery-charging motor generators.* 


Birkenhead.—September 18th. Mersey Railway Co. 
Stores. including electrical sundries, metallic and carbon fila- 
ment lamps. Secretary, Central Station, Birkenhead. 


Bridlington.—September 17th. Electricity Department. 
Goal (washed smalls) for six or twelve months in approximate 
quantities of 2,500 or 5,000 tons. Borough Electrical Engi- 
neer, Electricity Works, Brett Street. 


Canada.—WINNIPrG.—Manitoba Power Commission. Six 
small water wheels.* 


Corfu.—September 28th. Port Authorities. Installation 
of electric lighting plant at the Port, or, alternatively, for 
the supply of electricity, including the laying of mains, &c. 
Particulars from M. le Vi 
Executive du Port, Corfu. 


Vice-President de la Commission, 


—. 


Czecho-Slovakia.—Pracue.—October 2ist. State Railways, 


Electric locomotives and materials in connection with the 
electrification scheme. (Ref. A X 1,261.)* 

_ Darlington.—September 16th. Electric lighting installa. 
tion at Eggleston Church. Mr. J. W. Stokoe, hon. secr: tary. 


Dundee.—September 18th. Electricity Supply Depart. 
ment. Extensions to engine room and switch-house, Caroling 
Port generating station, and at Lawton static sub-station: § 
ton overhead electric travelling crane for Carolina Popt 
generating station. Mr. D. H. Bishop, B.Sc., general manager 
and engineer. 

Electricity Department. 
5th.) 

Dun Laoghaire (Kingstown).—September 15th 
Council. Electric lighting of town hall, public library, baths 
and wash-house, yard, lavatories, &e. Mr. J. Sherlock 
Vaughan, Town Clerk, Town Hall, Dun Laoghaire 

Egypt.—Cairo.—October Ist. Egyptian State Ruilways 
500 wall telephones. Specification from the Stores Depart 
ment, Saptia (Cairo), or Gabbary (Alexandria). Simul: 
offers will be received at the Inspecting Engineer's « 
London. 

Egyptian State Railways and Telephones. Una 
cable. (September 5th.) 

Faversham.—September 15th. Electricity Department. 
Various lengths of |.p. paper-insulated, lead-sheathed arinoured 
cable. (September 5th.) 

Greenock.—Eye Infirmary. Electric lighting installati 
Mr. Hugh Lindsay, clerk, 4, Argyle Street, Greenock 

Halifax.—September 16th. Board of Guardians. Elec- 
trical fittings for six months. Mr. A. T. Longbotham, cierk, 
4, Carlton Street. 


India.—September 26th. India Store Department, Belve. 
dere Road, S.E. Punkah motors. (See this issue.) 


Are lamp carbons. (September 


Town 


neous 


ce in 


ioured 


London. — BERMONDSEY. — September 18th. Joard of 
Guardians. Electric lamps required during six months. Mr 
H. E. Reeve, clerk to Guardians, 283, Tooley Street, london, 
S.E.1. 

IsLINGToN.—October 17th. Electricity Department. \\ ater 


tube boiler, with oil fuel installation, draught system, flues, 
steam piping, &c., and dismantling and removal of four water- 
tube boilers. (September 5th.) 

H.M. Orrice or Works.—September 19th. Electric wire 
and cable. (September 5th.) 


September 22nd. 900 prepayment electricity meters. (See 
this issue.) - 
SouTHwaRK.—October Ist. Electricity Department. Cables 


for 12 months. (September 5th.) 

METROPOLITAN AsYLUMS Boarp.—October 8th. Installation 
of an internal automatic telephone system at Leavesden Men 
tal Hospital, King’s Langley; and the installation of a O.B 
telephone system at Brook Fever Hospital, Shooter's Hill, 
S.E. (See this issue.) 

Maidenhead.—September 16th. Electric lighting installa- 
tions in portions of the Institution, for the Board of 
Guardians. Mr. T. W. Stuchbery, clerk, 1, Park Street 


New Zealand.—New Piymovutn.—October 22nd. Harbour 
Board. Three electric capstans, &c.* 


Spain.—Maprip.—The Ministro de Fomento. Electrifica- 
tion of the third section of the railway line between [erida 
and Saint Girons at an estimated cost of 8,078,950 pesetas 
For particulars apply to the Excmo Sefior Director-General 
de Obras Publicas, Madrid.—Reuter’s Trade Service (Madrid 


Stockport. — Electricity Department. One 12,000-kW 
turbo-alternator, complete with surface condenser, pumps, «c. 
(See this issue.) 

Switzerland.—September 27th. The Swiss State Railway 
authorities in Berne. Installation at the Vernayoz power 
station of three 11,000-kVA, 15,000/66,000-V _ single-phase 
transformers; three 15,000/132,000-V, single-phase transformers, 
and the necessary switchgear, measuring and recording instru- 
ments. Particulars for 10 fr. from the Abtheilung fur ! ek- 
trifizierung, Dienstgebaude, Bureau 164, 43, Mittelstrasse, 

rne. 

Turkey. — CONSTANTINOPLE. October 2nd-November %th 
Posts and Telegraphs Department. 4,500 kilos bronze 

CONSTANTINOPLE.—Posts and Telegraph Dept. Novembet 
4th. 100 large and 500 smal! voltmeters. 


Warrington.—September 16th. Electricity and Tram- 
ways Committee. H. and l.p. paper and lead-covered cable 
(September 5th.) 


West Ham.—September 20th. Electricity Department 
One 10,000-kW turbo-alternator, one 10,000-kW surface con 
densing plant, three water-tube boilers, superheaters, & , °F, 
alternatively, a complete scheme, including alternator, °onD- 
densing plant, water-tube boilers, &c., with other aux:-Jary 
plant, pipework, &c. (September 5th.) 


Workington.—September 13th. Corporation. H.p. and 
l.p. cable, h.p. and l.p. switchgear, including erection, 20d 4 
100-KVA transformer. (August 29th.) 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, 8.1. 
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EEE 


Closed. 


Australia.—-VictoRia.— tate Electricity Commissioners. 


Testing transformers (£618).—Noyes Bros., Ltd —Tenders 

Bosten.— 

Installing electric light at Boston Hospita —Hensman & Keen 
Corniorth (Durham).—Parish Council. Accepted:— 

Erection of poles, lamps, &c., (£1,773).— Reid, Ferens & Ce 

Earlestown (Lamcs;).—Unsan District Councit.—Objec- 
tion Was raised at a recent meeting of the Council to 
the common seal of the Council being affixed without know- 
edge of prices to a number of electrical tenders. The ac- 


cepted tenders were :—H. Heaton, for the erection of sub-sta- 
tions at Earlesfield and Newton; Metropolitan-Vickers Electri- 


cal Co., for e.h.p. switchgear and rotary converter; Drake and 
Gorham, Ltd., for the supply of l.p. switchgear; Union Cable 


(o.. for the supply of cables; and C. A. Parsons & Co. for static 


transformers. A resolution was moved in Council that the 
common seal be affixed only after the particulars of the various 
contracts had been sent out to each member of the Council. 
This resolution was defeated, and the contracts approved, after 
the clerk had stated that all the tenders, with the exception 
of one, were the lowest. 


London.—Post Orrice Tusk Raipway.—The English Elec- 
tric C L.td., has secured the whole contract for the electriti- 
cation, equipment, and rolling stock for the Post Office Tube 
Railway. Tbe equipment wiil be manufactured at the com 
pany’s Preston Traction Works. 

H.M. Orrice or Works. Accepted :— 
supply of Siemens vacuum-type 


Lamp Co., Ltd 
GexeraL Post Orrice.—Stores Department. 


2 ~ Siemens and 


English Electric 


electric lamps 


12 1 ths’ supplies of ** Cosmos ” gasfilled lamps and “ Cosmos " fila- 
incandescent lamps.—Metropolitan-Vickers Electrical Co., Lid. 
12 months’ supply of Siemens vacuum and gasfilled-type lamps.—Sicmens 


English Electric 


Lamp Co., Ltd. 

SouTHERN RaILway.—Stores Department. 

18 months’ supplies of ** Cosmos ”’ gasfied, vacuum, and carbon-filament 
nps, also ** Cosmos” train lighting and traction lamps —Metro- 
tan-Vickers Electrical Co., Ltd. ies : 

l scent electric lamps for 6 months.—Siemens & English Electric 


Lamp Co., Ltd. 


ADMIRALTY. 


One 550-line “ Relay automatic telephone installation at H.M. Dock- 
Chatham, and a 50-line “ Relay’ exchange for the Army, 


N and Air Force Hospital, Chatham.—Relay Automatic Telephone 
Co., Ltd, 

Manchester.—Tramways Committee. Accepted:— 

Copper bonds for tramway rails.—British Insulated & Helsby Cables, Ltd. 

Soc track work.—l nited Steel Products Co.; Hadfields, Ltd.; Edgar 
Allen & Co., Ltd.; Titan Track Work Co., Ltd. 


rway Raw Conrract.—At a meeting of the City Coun- 
t week, Councillor J. Harrison moved an amendment 
to the recommendation of the Tramways Committee to accept 


a tender for steel rails from America. Alderman Bowes, 
chairman of the Tramways Committee, explained the 
positio1 The lowest tender of any American firm, 
he stated, was £15,478. The lowest British tender was 
£16,408. What the Committee had done was this—they had 
taken the lowest tender price for each job from the American 
and the English firms, and by that means had saved £1,083. 
The contract that would go to America would be £8,375, the 


ontract that would go to Sheffield would be £6,950. 
consider 
Ininute 


After 
ible discussion the amendment was rejected, and the 
of the Tramways Committee were approved. 

Newtown (Mon.).—CorrecTion.—On page 368 of the ELEc- 


TRICAL Review of September 5th (‘‘ Contracts Closed *’), the 
name the town should be Newport (Mon.). 

New Zealand.—Auckland City Council. 

lo electric motors, resistances, and lightning arresters (£7,310); 10 


electric control and air brake 
<tric and Engineering Co., Ltd 
Auckland Electric Power Board. 
J+ ctric crane (£604).—Allum 
South Canterbury Electric Power 
B re (£5,161).—S. Brown, Ltd 
I braided wire (£2,328); insulated wire 
McCabe & Co., Ltd. 
Wairarapa Electric Power Board. 
I (£940).—Boving & Co. 
ng plant (£542).—Turnbull & Jones, Ltd 
Swit ard (£325).—Metropolitan-Vickers Electrical Co., Ltd.—Tenders. 
South Africa——Kinc Wituiam’s Town.—Borough Council. 
Accepted :— 


Plant for new power station :— 
Ge 


equipments (£3,829).—National 


Electrical Co. 


3oard. 


(£1,381).—Richardson, 


g plant (£23,507).—Reunert & Lenz, Ltd. 
Cat £1,525).—Siemens (S.A.), Ltd. 
Southport.—Corporation Electricity Department. 
Two 25,000-lb. water-tube boilers, fitted with “ Illinois ” 


forced draught 


iin-grate stokers, economisers, also building 


1sions.—V ickers-Spearing 


Wallingford.—St. 


superheaters, & 
Boiler Co., Ltd. 


Mary’s Church Parochial Council. 
Accept: i:— 
Installing electric light at the church.—Messrs. Wilden. 
Wigton.— 
Elect fication of Messrs. Storey’s Burnside tannery.—T. S. Bell & Co., 
Whitehaven. 
Whitehaven.— 
i wy | of new printing works, for the Whitehaven News.—T. S. 
ell e. 


York.—Electricity Committee. Accepted:— 
6,000-kW turbo-alternator, condensing plant, &c. (£18,671).—Ocrlikona, Lid. 
In our issue of August Sth, page 224, we referred to the 


above tender, which the City Council accepted subject 
to the Committee’s being satisfied that the machine 
would be satisfactory. A sub-committee has since in- 


spected some Oerlikon turbo-generators installed in various 
works in this country, and has reported favourably on the 
machines. According to the Yorkshire Post, it is stated that 
about £11,000 of the amount of the contract will be spent im 
England by Messrs. Oerlikon, Ltd., and that the only part of 
the plant manufactured abroad will be the generator. 








Forthcoming Events. 


Association of Mining Electrical Engineers (South Wales Branoh).— 
Saturday, September 13th. At the South Wales Institute of Engineers, 
Park Place, Cardiff. At 6 p.m. First meeting of new session. 

Conference of Engineering Societies.—Monday, September 15th. At the 
British Empire Exhibition, Wembley. At 10.30 a.m 

Institution of Public Lighting Engineers and Superintendents.— 
Tuesday and Wednesday, September 16th and I7th. At Glasgow. First 
annual meeting. Papers on “ Street Lighting and Visibility,” by Mr 
:. Stewart; and “ Electric Mains for Street Lighting,” by Mr. 
R. B. Mitchell; also a paper by Mr. T. Haydn Harrison 

Municipal Tramways Association.—Wednesday, September 17th, to Friday, 





September 19th At the Palace Hotel, Birkdale, Southport Annual 
conlerence, 
Electrical Carnival and Dance.—Wednesday, 


September 17th At the 

British Empire Exhibition, Wembley. 

incorporated Municipal Association.—Meeting at the British Empire Exhi- 
bition, Wembley. September 17th to September 19th 

institute of Transport. 


Friday, 
Exhibition. At 


September 19th. At the British Empire 
10.30 a.m 


Conference. 








Notes. 





Civil Service Commission.—ForrucominG EXAMINATION 
FOR PROBATIONARY ASSISTANT ENGINEER IN THE ENGINEERING 
DEPARTMENT OF THE G.P.O.—October 9th is the latest date 
on which applications can be received. Forms can be ob- 
tained from the Secretary, Civil Service Commission, Burling- 
ton Gardens, S.W. 

The Electrical Carnival and Dance at Wembley.—A meet- 
ing of electrical exhibitors interested in this event was held 
on Monday afternoon in the B.E.A.M.A. Lounge in the Palace 
of Engineering. Mr. Gillott addressed those present, giving a 
brief outline of the programme of proceedings for next Wed- 
nesday’s great event. He said it was felt that the electrical 
exhibitors should for one night at least put their work aside 
and seek enjoyment by indulging in a combined joyous pas 
time and business seed-sowing. The Carnival and Dance 
would thus be made a memorable event in the Electrical Exhi- 
bition record. 

The chosen date—September 17th—was the first day of the 
meeting of the 1.M.E.A., when members of that Association 
were expected to attend the Exhibition in large numbers. Mr. 
Gillott went on to say that every exhibitor in the Electrical 
Section might take part in the procession urrayed in whatever 
manner he (or she) pleased, provided it was something elec- 
trical. Each individual or unit was eligible for the prize for 
the best electrical dress or object. If a composite unit was 
judged to be the best, the firnr supplying it would receive an 
award and each individual composing the unit would parade 
in the Dance Hall with others at the fancy costume display 
to be judged for prizes as an individual. The Dance Hall had 
been taken for the exclusive use of electrical engineers and 
their friends, who would form one large happy family with a 
common object in view, namely, electricity for guiety and 
pleasure. All electrical exhibitors in the B.E.A.M.A. Section 
were circularised last month, asking them to support the 
event by taking part in the procession, by purchasing and sell 
ing tickets, and by formjng a small guarantee fund. It is 
proposed to devote the whole of the profits to the I.E.E. and 
the E.T. Benevolent Institution Funds. Mr. Gillott stated that 
quite a number of firms had promised to take part in the pro- 
cession and a larger number were guaranteeing their quota to 
the Fund, but further support was asked for in order to ensure 
the event being a complete success. They desired to sell at 
least 1,000 tickets. Mr. Ashton Bremner, the treasurer, was 
present to receive subscriptions. A resolution was unani- 
mously passed giving whole-hearted support to the scheme. 


Educational.—BatrerseA POLYTECHNIC, ENGINEERING De- 
PARTMENT.—The 1924-5 session opens on September 22nd. The 
entrance examination for the Day Technical College com- 
mences on Tuesday, September 16th; enrolments for evening 
classes on September 17th. (For further particulars see our 
advertisement pages to-day.) 

BorouGH Po.ytTecunic Instirute.—Electrical Engineering 
and Physics Department—1924-5 Session—Day and evening 
courses commence on September 22nd. Full prospectus can be 
obtained from the Principal, Mr. J. W. Bispham, at the In- 


stitute, Borough Road, S.E. (See our advertisement pages 
to-day.) 
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Aircraft Detection.—For some time past experiments have 
been taking place, by direction of the Air Ministry, with 
wireless apparatus for detecting the presence of aeroplanes at 
considerable distances from their objective. It is believed 
that satisfactory progress is being made, and that it is now 
possible to detect the approach of an aeroplane as far distant 
as 30 miles, and even to indicate its exact position. Officials 
of the Air "Ministry, seen by a representative of the Morning 
Post, declined to confirm the statement, but admitted that 
experiments of the kind were constantly being tried. 

Fatalities.—Coroner J. Proud, at an inquiry on Sep- 
tember 4th into the oe of the death of an erector 
named Sidney Thompson, at Bowden Olose Colliery, Co. 
Durham, said that the man had been working under con- 
ditions of danger which ought not to have existed. He was 
engaged at the benzol plant at Bowden Close by Coke and 
Gas Ovens, Ltd., in putting up a steel shed. Thompson was 
on @ girder on the top of the building, and there were some 
live electric wires above the building and near to him. He 
was warned of the wire by a fellow workman, who a moment 
later saw that Thompson's face was getting close to them, 
and thought that he was in contact with the wires. 
He called for the current to be cut off, and then saw Thomp- 
son fall to the ground. The erecting engineer, Mr. S. Etchells, 
said that the men had been warned previously, and if he 
had been present at the time he would not have allowed the 
men to work so near to the wires. He admitted that the 
men were in a position of great danger. A verdict that 
death was due to shock from contact with electrical wires 
was returned. 

At Bishop Auckland, on September 6th, Robert Potter, 
a miner, was altering an aerial wire when it came into con- 
tact with a 2,500-V power line, and Potter was instantly 
killed. A man "who Was assisting him was badly burned, and 
the wife of the deceased man also received a shock upon 
rushing to his assistance. 


Appointments Vacant.—Distribution Engineer for the 
Bournemouth & Poole Electricity Supply Co., Ltd. Shift 
engineer for the Norwich Corporation Electricity Department. 
Four sub-officers (technical) for the Shanghai Municipal 
Council Fire Brigade (170 taels per mensem, tael=3s. 3d.). 
Temporary Draughtsman (£6), for the Walthamstow U.D.C. 
electricity department. Plumber-jointers, for the Borough of 
Swansea electricity department. (See our advertisement pages 
to-day.) 

The Utilisation of Wind Power.—According to La Nature, 

a form of windmill has been devised in France which is very 
different from those in use elsewhere, and much more efficient 
than the American and Dutch types. The new French type 
has only two blades, revolving in a circle 100 or 130 feet in 
diameter. M. Constantin, leader of a syndicate of engineers 
who have been studying the question of wind power since 
1907, calculates that the hundred-foot mill in a 13-mile wind 
will give 50 horse-power, and the 130-foot mill will give 9 
horse-power. With a wind of 22 miles an hour the smaller 
wheel will give 240 and the larger 400 horse-power. M. Con 
stantin proposes to install a series of 130-foot windmills on 
Mont Ventoux, five thousand feet above the sea, and esti- 
mates that a single machine would deliver an average of over 
700 horse-power throughout the year. The velocity at the ex- 
tremity of the blades in the fastest wind would not be more 
than half that of the blades of an airplane propeller, so there 
would be no danger of their flying off. The wheel is to be 
connected directly with a dynamo to convert the rotary motion 
into electrical current and do away with gearing, cranks, or 
cables. The dynamo is encased in a light shell constructed 
on stream lines like a fish, so as to offer the least resistance 
to the wind. The wheel and dynamo turn on a common axis 
as the wind shifts. 
A dozen or more such windmills are to be connected with an 
aeolian central,’’ where the varying currents will be brought 
together and transformed into a single current of constant in- 
tensity that goes out to the consumers. The surplus electricity 
at hours when the demand is slight is to be used in electric 
boilers for making steam, which may be stored for use as 
needed for heating or power.—Science. 

Institute of Metals.—At the autumn meeting last week, 
the President, Prof. T. Turner, announced that a donation 
of £1,000 had ‘been made by an unnamed friend of the Insti- 
tute to meet the needs of the increasing membership, and the 
— will consider its use as the basis of an endowment 
fund. 

sear gr Conferences.—The first of the E.D.A. 
Salesmanship Conferences in the London area for the 1924-25 
session is to be held on September 26th, when Mr. W. E. Bush 
will introduce a programme for intensive lighting develop- 
ment. 


A Conference of Libraries and Information Bureaux.— 
The first Conference of Special Libraries and Information 
Bureaux was held from September 5th to 8th, at High Leigh, 
Hoddesdon, Herts. Over 80 men and women interested in 
various ways in the collection and dissemination of informa- 
tive matter attended. The objects of the conference were 
outlined at the opening session by Dr. R. S. Hutton, director 
of the Non-Ferrous Metals Research Association, and Mr. J. G. 
Pearce, director of the Cast-Iron Research Association. It 
has long been felt that many diverse agencies concerned with 
the treatment of information have problems ip common, and 











needed an opportunity to establish mutual co-operation and 
assistance, and to determine their relationship to the Press, 
and to the great municipal and national libraries and other 
institutions. The conference, which was highly successfy|. 
provided abundant evidence of the interest in this field of 
work, and a standing committee of the conference was ap. 
pointed, representative of a wide range of institutions 





Our Personal Column. 


The [ditors invite electrical engineers, whether connected 
with the technical or the commercial side of the projession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvecrricaL Review posted as to their 
movements. 


Mr. G. F. Brappock, a Senior Intelligence Officer in the 
Department of Overseas Trade, has been appointed t. th, 
position of Trade Commissioner at Toronto, in the p of 
Mr. F. W. Field, who was recently promoted to be Senior 
‘Trade Commissioner in Canada and Newfoundland. 

Mr. Ernest JORDAN, assistant engineer to the Ayles)ury 
Corporation Electricity Department, has been selected from 
over 2UU applicants for the post of borough electrical enyinee: 
ut Harwich. 

‘lorquay Town Council has approved of the recommend: tions 
of the Electricity Committee to grant an honorarium of 5) 
guineas to the electrical engineer, Mr. H. F. Woops, for ser 
vices in connection with the transfer of the power station fron 
iorquay to Newton Abbot, also honorariums of 50 guineas 
euch to the mains engineer, the resident engineer at Newton 
Abbot, and one month's salary to the clerk of the work 

Mr. R. McCautey, Dublin, who had been appointed clerk 
of works in connection with the Enniscorthy Urban C sun 
cil’s electricity scheme, having intimated his inability to take 
up the position, Mr. J. Gowran, Fermoy, has been appointed 

Mr. Rec. Townsenv, who left Liverpool on September 4th 
to take up work as an electrician at Secondee, Gold Coast, 
under the State Railway, served his apprenticeship at Bisphan 
Hlectric power station. During the war he was in the R.A.F., 
and for two years following the armistice he was in two power 
stations in Scotland. 

A correspondent sends us particulars of the successes re 
cently obtained in walking contests by ReGinaLD Goopwin, ol 
the Hackbridge Cable Co.’s Sports Club. This season he has 
won the two miles English walking championship, also the 
A.A.A. two miles and seven miles championships; the two 
miles Southern walking championship; the Surrey County 
sage ae 4 and the Surrey W alking Club champion hip 
He also represented Great Britain in the Olympic Games, 
finishing second to the Italian Fugerio in the 10,000 nu 
walking race. Goodwin also won the three hours race at Stam 
ford Bridge on July 28rd by about a mile, doing 20 miles 6% 
yards in three hours. 


Obituary.—Mr. Lawrence Birks.—We regret to learn from 
the Australian Electrical Times just to hand that Mr. Law 
rence Birks, B.Se., Chief Electrical Engineer to the New 
Zealand Department of Public Works, passed away in July 
in New Zealand at the age of 50. Mr. Birks was taken i!! in 
Australia when on his way to the World Power Congress, and 
had to return to New Zealand to undergo an operation. Not 
much information was in our contemporary’s hands at the 
time of writing, but it seems that after the operation Mr. 
Birks suffered an unexpected relapse. Our readers are aware 
that Mr. Birks was responsible for important hydro 
electric developments in New Zealand. Previous to taking up 
his appointment there he had been a lecturer in engine 
at Adelaide University, and assistant engineer to the Sydney 
Electric Tramways. 

Mr. J. G. Batsit1e.—The same contemporary also ree rds 
the death, which occurred in America in July, at the «rly 
age of 35 years, of Mr. J. Graeme Balsillie, a leading :idlo 
engineer of Australia, who was responsible for n le 
experiments and research, financed by the Australian Govern 
ment, into the electrical precipitation of rain from clouls 
Mr. Balsillie was in the United States in connection th 
motor headlight reflector patents at the time of his de ith 
Other July deaths recorded by the Australian Electrical Tes 
include that of Mr. W. C. N. Hurrorp, of Melbourne, 
manager of Crompton & Co., Ltd., and that of Mr. F. H 
Hooker, of the Victorian State Electricity Commission's s*‘aff 

Mr. A. Rees.—We regret to record the death of Mr. Artur 
Rees, mains engineer of the Bournemouth & |] le 
Electricity Supply Co., Ltd., which company he had served 
for the past 25 years. Previous to his appointment with 
the company he had held positions at Cardiff, Sheffield, «nd 
Watford generating stations. He received his training with 
the Brush Electrical Engineering Co., Ltd., Lougkborough, 
and at the Yorkshire College, Leeds. He passed away 00 
August 30th, in a Bournemouth nursing home after an 
operation for appendicitis. 

Mr. Francis JoHN CLARKE.—We briefly mentioned in our 
last issue the death of Mr. F. J. Clarke, who was 60 years 
of age. He began his electrical career with the Gulcher ©. 
—a firm once well-known in the industry—and after service 
with the Ransome Engineering Co., the Electrical Depart- 
ment of Portsmouth Dockyard, and Messrs. Harland & Wolf, 
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he weut to New York, where he carried on an electrical engi- 
neeriug and contracting business for ten years. Returning 
to England for health reasons, he set up for himself in South- 
sea, but owing to the war and the depletion of his skilled 
stat! he was obliged to close his business. After a period 
as engineer with the British Engine & Boiler Insurance Co., 
Mancbester, he joined the New Gutta Percha Co., Ltd., as 
works manager, which post he held for the past six years. 

Will.—Mr. J. A. Lea.—The late Mr. James Aram Lea, 
|.P., of Shrewsbury, an electrical engineer, left £6,373 gross 
(£3,737 net personalty). 

Cov. P. Har@reaves.—Estate valued at £88,016 (net per 
sonalty £86,860) was left by the late Col. Percy Hargreaves, 
chairman of Messrs. Hick, Hargreaves & Co., Ltd., who 
lied on July 17th. 








New Companies Registered. 


Enfield Rolling Mills, Ltd. (200,137).—Private company. 
Registered August wth. Capital, £50,000 in £1 shares. To carry on in 
i ited Kingdom or elsewhere the business of coppersmiths, smelters, 
mill proprietors, brass, gunmetal, and iron founders, brass finishers, 
zg, electrical, water supply, mechanical and general engineers, manu 
rs of and dealers in wires, cables, and other articles and accessories 
electrical and allied trades, &c. The subscribers (each with one share) 
Viscount Grimston, Gorhambury, St. Albans, manufactarer; D. D. 


s , “Iford,”’ Riverside, Egham, Surrey, solicitor. The subscribers are 
to appoint the first directors. Qualification, £1. Remuneration, £200 each 
x" yum (chairman, £300). Solicitors: Freshfields, Leese & Munns, 31, Old 


E.C.2. Registered office: Lincoln House, High Holborn, W.C. 


Central Electrical Co. (Nottingham), Ltd. (200,132).— 
Vrivate company. Registered August 3th. Capital, £5,500 in 5,000 10 per 
ent n-cumulative preference shares of £1 each and 10,000 ordinary shares 
of Is. each. To adopt an agreement with F. Cox and H. M. Howard, and 
o carry on the business of manufacturers of and dealers in electric lighting 
und ignition apparatus, accessories, equipment and appliances, electrical engi- 
wers and contractors, manufacturers of and dealers in railway, tramway, 


elec il, magnetic, galvanic and mining apparatus, &c The subscribers 
each with one preference share: are :—F. Blewchamp, 88, Manor Park, Lee, 
Kent, solicitor’s accountant; R. Nicklin, 56, Deverell Street, S.E.1, clerk. 
the subscribers are to appoint the first directors. Qualification, 1 share. 
Remuneration as fixed by the company. Secretary (pro. tem.): F. Blewchamp. 
Solicitors: Smith, Rundell, Dods and Bockett, 9, John Street, Bedford Row, 
W.C.1, Registered office: 25, Clumber Street, Nottingham. 


W. G. Dodd, Ltd. (13,302).—Private company. Regis- 
red in Edinburgh August 27th. Capital, £3,000 in £1 shares. To carry 
nt business of electricians, mechanical engineers, brassfounders, &c. The 
first directors are :—J. Browning, 23, Dallair Road, Ayr, advertising agent; 
W. G. Dodd, 175, High Street, Ayr, electrical engineer. Qualification, £100 
ures. Solicitor: A. F. Mathie Morton, Alloway Chambers, Ayr. 


Re-Echo Radio Co., Ltd. (200,174).—Private company. 
Registered September Ist. Capital, £2,500 in £1 shares. To carry on the 
business of manufacturers of and dealers in apparatus for wireless telephony 
or less telegraphy, &c. The first directors are :—R. Arnold, Corner Cot- 
tege, Hersham, Walton-on-Thames; W. Taplin (permanent), 187, Holland 
R Willesden, N.W.10. Qualification, 250 shares. Registered office: 43, 
Jot n Street, Westminster, S.W.1. 


Electricity (Scunthorpe), Ltd. (200, 148) .—Private com- 
ar Registered August 30th. Capital, £1,000 in £1 shares. To acquire 
e business of an electrical engineer now carried on by F. N. Slater at 
Dragonby and 53, High Street, Scunthorpe, Lincs. The permanent directors 
¢:—J. Wass, 53, High Street, Scunthorpe; E. Taylor, #, Bigby Street, 
Brigg; F. N. Slater, 10, Dragonby, Scunthorpe. Qualification: 50 shares. 
wry: E, Tayler. Solicitor: H. F, Sergeant, Scunthorpe, Lincs. 


Johnson and Murrell Electric Co., Ltd. (200,167).—Pri- 
vate company. Registered September Ist. Capital, £5,000 in 21 ehares 
1,000 6 per cent. cumulative preference and 4,000 ordinary). To acquire that 
part of the business of Croggon & Co., Ltd., of electrical engineers and 
’ ucturing electricians carried on by them at 230, Upper Thames Street, 
E. ogether with the goodwill thereof. The directors are :—E. F. Johnson, 
2". Upper Thames Street, E.C.4, chartered electrical engineer (chairman and 
n ng director); A. E. Murrell, 39a, Abbey Road, St. John’s Wood, N.W., 
n nt; F. H. Courtney, address not stated. Croggon & Co., Ltd., have 
t ght to nominate one director so long as they hold 100 shares, but 
this provision shall not apply so long as F. H. Courtney is a director. 
S rs: Tippetts, 11, Maiden Lane, E.C.4. Registered office: 230, Upper 
Thames Street, E.C. 


Fitt Bros, and Davies (1924), Ltd. (200,210).—Private 
y. Registered September 3rd. Capital, £6,000 in £1 shares. To carry 
¢ business of electrical and mechanical engineers, iron and trass founders, 
ibber, leather, asbestos, iron, steel and oil manufacturers and merchants, 
xk, railway and colliery furnishers, ironmongers, &c. The subscribers 
e ith one share) are:—D. E. Joseph, 6, Bonville Terrace, Swansea, engi- 
J. R. H. Rees, 11, Langland Road, Mumbles, Swansea, colliery agent. 
! st directors are not named. Secretary (pro. tem.): D. E. Joseph 
re: Howell & Williams, Swaneea. Registered office: 17, Wind Street, 

sta 


(. F. Hendrick & Co., Ltd. (200,239).—Private company. 
Reg tered September 4th. Capital, £3,000 in 21 shares. To acquire from 
( Hendrick, of 119, Wilton Road, Pimlico, S.W.1, the benefit of certain 
e inventions relating to wireless loud speakers and headphones, &c. 
! st directors are:—W. C. Crofts, 5, Copthall Buildings, E.C.2; J. J. 
iH 3, Queen Victoria Street, E.C.4; C. F. Hendrick (managing director), 
i ilton Road, S.W.1. Secretary: J. J. Horne. Solicitor: E. T. Har- 
e », 8, Coleman Street, E.C.2. Registered office : 3, Queen Victoria Street, 
_Eritish B. A. G., Ltd. (200,226).—Private company. 
Re red September 4th. Capital, £212,000 in 21 shares. To acquire the 

ess of proprietors and merchants of the Lomax patent lampholder and 

*rchants of electrical fittings and accessories carried on with other business 
t « Compression Starter and Switchgear Co., Ltd., at Penny Lane, Lan- 
cas Hill, Stockport; to adopt an agreement with the said company and 
‘ai Lomax, and to acquire a certain letters patent dated May 3rd, 1921, 

8,661, for an invention of improvements in electric lamp holdere. The 

* cirectore are:—G. W. Bethell, The Beeches, Offerton ne, Offerton, 
wt; E. Frymann, Turgi, Canton Argovie, Switzerland, Attorney of the 
foceté B.A.G., Turgi; J. Higginson, Buckland, Washway Road, Ashton-on- 
1 ; R. Lomax, Brook Villa, Whitefield, Heaton Norris, Stockport; J. 
7 +b, Oakfield, Arkwright Road, Marple, near Stockport; G. B. Morten, 
“pe Cottage, 38, Hall Street, Stockport. G. W. Bethell, J. Higginson, R. 
Fr... J+, Macnab, and G. B. Morten shall be permanent. The said E. 
4} yee shall be a director so long as he shall be appointed by the Société 
i Turgi, Switzerland. Qualification: the holding by a director or by 
* tm Or company which he represents of £1,000 shares. Remuneration as 


— by the company. Manager: G. W. Bethell. Registered office: Orme 
vicings, Parsonage, Manchester. 






Official Returns of Electrical 
Companies. 


Orling’s Telegraph Instruments Syndicate, Ltd.—Issue 
on August 7th, 1924, of £1,000 debentures, part of a series already registered. 


Lancashire Electric Light and Power Co., Ltd.—Satis- 
faction in full (1) on September 22nd, 1921, of trust deed dated May 29th, 
1913, supplemental to trust deed dated April 27th, 1911, securing £100,000 
prior lien bonds redeemable at a premium of 5 per cent.; (2) on April 8th, 
1924, of trust deed dated October 20th, 1921, supplemental to a trust deed 
dated April 27th, 1911, securing £700,000 prior lien debenture stock; (83) on 
September 22nd, 1921, of trust deed dated April 27th, 1911, eecuring £50,000 
prior lien bonds redeemable at a premium of 5 per cent.; and (4) and (5) on 
May 29th, 1924, of trust deed dated November 26th, 1908, and trust deed 
dated October 20th, 1921, supplemental thereto, securing £150,000 debenture 
stock. 

Ford Electrical Co., Ltd. (153,979).—Return dated July 
30th, 1924. Capital, £3,000 in £1 shares. 1,168 shares taken up. £710 paid. 
£458 considered as paid. Mortgages and charges, £1,000 debentures, 

British Radio Sales Co., Ltd.—J. i; Bamberger, of 8, St. 
Stephen's Buildings, Gresse Street, Rathbone Place, W.1, ceased to act as 
receiver or manager on August Ist, 1924. 

Acme Engineering Co. (London), Ltd. — A. W. 
Humphreys, of 1, Quality Court, Chancery Lane, W.C., ceased to act as 
receiver or manager on May 20th, 1924. 








City Notes. 


The Financial News states that the pro- 

Puebla Tram: fits in Mexico for the year 1923 totalled 

way, Light and $877,723 Mex., as compared with $1,116,586 

Power Co. in 1922. The eterling equivalent was 
£89,601. After meeting expenses, includ 
ing bond interest and sinking funds, &c., there was a loss of 
£28,097. The reduction in the earnings is attributed to the 
necessity for making provision against the non-payment ot 
debts to the company by the Puebla Municipality, &c. The 
total provision made in the accounts amounts to £45,000. It 
is anticipated that the electrification of the Orizaba-Esperanza 
line by the Mexican Railway Co. will be completed this year, 
when power in bulk will be delivered to that company. 

Dundee, Broughty Ferry and District Tramways Co., Ltd. 
—The profit for the year to July 3lst last was £5,907 and to 
this was added £623 brouglit forward, making £6,530. Deben- 
ture interest absorbs £1,183 and it is proposed to pay a divi- 
dend of 7 per cent., less tax, on the ordinary shares, and to 
place £1,000 to reserve, carrying forward a balance of £463. 
Meeting : Dundee, September 16th. 

Canadian General Electric Co.—A quarterly dividend of 
1} per cent. (actual), payable October Ist, has been declared 
on the preference stock, 

Stewarts & Lloyds, Ltd.—Half-yearly dividends, payable 
September 30th, have been declared on the 10 per cent. pre- 
ferred ordinary and 6 per cent. preference shares. 

Czecho-Slovakian Companies.—The fusion is announced 
of the Elektricitits und Maschinenbau Akt.-Gesellschaft, 
Miiglitz, Moravia, and the Prague firm of Siemens & Co. 

The South Bohemian Electricity Supply Works is raising 
its capital from 40,000,000 to 60,000,000 crowns by the issue 
of 50,000 new shares of 400 crowns (nominal) at the price of 
430 crowns. 

Calcutta Electric Supply Corporation, Ltd.—The com- 
pany’s half-yearly progress report shows that the energy sold 
during the first six months of the current year amounted to 
37,972,451 kWh, an increase of 7,143,459 kWh over the figure 
for the first half of 1923. 

Eastern Extension, Australasia and China Telegraph Co., 
Ltd.—A quarterly dividend of 5s. net per share, payable 
October 15th, has been announced. 

American Telephone & Telegraph Co.—Quarterly dividend 
of 23 per cent., less tax, payable October 15th. 

Western Telegraph Co., Ltd.—The directors have de- 
clared a final dividend of 5s. per share, making 10 per cent., 
free of tax, for the year. 

Clarke, Chapman & Co., Ltd.—A dividend on the ordi- 
nary shares of 24 per cent., less tax, is announced. 

Manila Electric Corporation.—A dividend of 2 per cent. 
($2 per share) has been declared on the common capital stock 
in respect of the quarter ending September 30th. 








Stocks and Shares. 


Monpay Evenina. 
THE principal feature this week in the markets with which 
we are particularly concerned is the way that stocks and shares 
in the London tramways group have been advanced. Evi- 
dently appreciation has seized upon the possibilities, already 
indicated, of the dawning of a brighter prospect for the Lon- 
don tramway companies in the light of the new Traffic Bill. 
Put very concisely, this is expected to go a long way towards 
harmonising the clash between transport undertakings in Lon- 
don, and to place upon a better basis the tramway business in 
the Metropolis. For years past, this has been in a very par- 
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lous state, and the advent of the pirate buses proved to be the 
last straw which forced legislation into the channel now pro- 
posed. Under the Traffic Bill, much of the wasteful and 
superfluous competition should be eliminated, and the hope 
of making a reasonable profit has induced purchases of some 
of the lower-priced securities connected with the business. 

London United Tramways 4 per cent. debenture stock has 
gained 5 points at 514. The company’s preference shares, 
which lately were about half-a-crown, now stand at 4s. 6d. 
London & Suburban Traction preference from 5s. 6d. have 
risen to 7s. Metropolitan Electric Tramways ordinary, which 
have not been dealt in for a couple of months, and ‘last 
changed hands at a shilling, stand nominally at about twice 
that price, and London United Tramways ordinary shares, 
previously quoted at 2d., are being enquired for on the lordly 
basis of sixpence, without any shares being forthcoming. 
These may be early days in which to make forecasts, but the 
lower-priced issues are in demand from people who like to get 
a lot of shares for a modest outlay of cash. 

The Underground Electric Railways issues are not affected, 
the income bonds remaining at 96 ex dividend. The coupon re- 
cently paid, it may be mentioned, is valued at about £3 4s. 6d. 
per cent., the 4s. 6d. representing the premium obtainable in 
consequence of the coupons being encashable in New York as 
well asin London. Other tramway and electric railway stocks 
show a disposition to improve. London General Omnibus 44 
per cent. debenture is lower at 904. 

British Columbia issues are again rising, and private letters 
from Vancouver point to the better business that is now being 
done in British Columbia. Brazilian Tractions are 14 better, 
and the Mexican group maintains its recent rises, the substan- 
tial improvement in Mexican Light and Power preferred shares 
being regarded as justified in view of the arrears of dividend 
that have accumulated upon the shares, and will have 
to be dealt with, sooner or later, when affairs in Mexico settle 
down sufficiently to enable the matter to be tackled seriously. 

The possibility of the Exhibition not being re-opened next 
year continues to exercise a depressing effect upon Metropoli- 
tan Railway Consolidated stock. The price has further fallen 
to 764, making a drop of 3 points in a fortnight. Districts 
have gone back a little to 514, though the dividend outlook 
in the case of this company is regarded as offering greater 
scope for increase than that of the Metropolitan. Central 
London Assented ordinary lost 10s. of its last week’s gain. 
East London continues to be dealt in on the basis of 5, and 
there is still a little mild speculation in the company’s Fourth 
debenture, the price of which stands at 11}. 

Amongst electricity supply shares, Charing Cross are better 
at 40s. 74d., and Edmundson’s preference at 54 show 3 rise. 
Urbans keep their improved price at 19s. 3d., there being a 
quiet amount of speculative demand for the shares, on the 
idea that the company will pay a materially-improved dividend 
for the current year. Metropolitans are also firm at 32s. 6d. 
The market as a whole is very steady, but there is not likely 
to be much fresh public attention paid to its shares until the 
next definite step occurs in connection with the future of the 
industry, and such a step can scarcely be taken until the 
end of October. Yorkshire West Riding shares eased off to 
24s. 6d. Melbourne Electric has strengthened to 151, and the 
prices of the manufacturing descriptions are inclined to 
improve. 

English Electric ordinary stand out with a gain of 2s. 3d. at 
17s. 6d., anticipation looking for a substantial increase in the 
dividend over the previously-paid 5 per cent. The cable con- 
struction prices continue to droop; and a further reaction has 
occurred in British Insulated. British Aluminiums at 26s. 3d. 
are 6d. down. Henleys, on the other hand, have started to 
recover their dividend deduction, the price being marked up to 
55s. India Rubber shares remain at 15s., to which they ad- 
vanced last week. Johnson & Phillips are a good market, with 
a rise to 23s. 6d. bid. In the engineering group, Babcocks 
have gone back to 47s. The tendency in this and its allied 
sections is still heavy, owing to the fears of effective German 
competition if the proposed loan, the issue of which lies at 
the kernel of the Dawes report, should materialise. 

Cable stocks are tame, the only noticeable movement being 
another rise of 5s. in Great Northerns to 283. Chile Tele- 
phones eased off to 57/16. Automatic Telephones and Inter- 
nationals are unchanged, interest in them having subsided for 
the time being. In the wireless-group, Marconi 6} per cent. 
debenture stock at 1044 is 14 higher. The shares, however, 
remain at 33s. 9d. and Canadians at 6s. 7}d. 

Various stocks and bonds of the American utility companies 
have moved up. Shawinigan Water, for instance, shows a 
gain of several dollars at 1524; Pennsylvania Water and Power 
stock at 132} is a point or two higher, and this group shows 
a tendency to go better, though British interest in such se- 
curities is naturally slender. The rubber share market is 
slightly higher, on the assumption that stocks of rubber have 
now reached their low-level point, and that the introduction 
of the balloon tire is likely to quicken the process, which 
has been noticeable for the past few weeks, of reducing the 
stocks of rubber on hand. 

Singapore Electric Trams have gone back to 8s., the civil 
war in China arousing uneasiness in any shares connected 
with the country. Whitehall Electric new preference 
strengthened to 19s. 8d. on the approach of the payment of a 
three months’ dividend in Octdber. No other changes of con- 
sequence have occurred amongst new issue prices. 





Share List of Electrical Companies, 


Homes ELEzoTRICITY COMPANIES. 


Dividend. Price 

Nom, ————..__ Sept.8, Riseor Yiel2, 

~ & 1922, 1928, 1924, fall. D.c, 
Brompton Ordinary -— 1 ww WW Bi- — *£5 8 1 
Charing Cross Ordinary...  ... 1 w= 14 25 +3: 98 °0 
do. do. do. 44 Pref. 1 a 648 1160 5 210 
ek ws mx ww 8 OS 37/6 — 6 80 
City of London... exe 1 15 16 6/3 — 6 ¥l0 
do. do. 6% Pref. 1 6 6 a/- — 622 
County of London ... -_ - 1 0 Bb 32 - 6 6 4 
do. do. 6 % Pref. eco 1 6 6 32s — 668 
Edmundson's Ordinary ... . 8 7 7 SS es 424 
do. 6 % Pref. ... 5 6 6 5A +s 691 
Kensington Ordinary 56 WwW hk 98 - 794 
London Electric one 1 10 10 80/- - 613 4 
do. do. 6% Pref. 6 6 6 & — 614 3 
Metropolitan ——— 1 8 «610 | 6183 
do. &% Pref... . 12 a 4 | i 5 6 0 
Newocastle-on-Tyne Ordinary ... 1 2% 6 18/9 — 681 
do. 56% Pref. ... 1 5 5 11/- 617 8 
do. 1% Pref. ... 1 7 1 /- — 612 0 
Notting Hill 6 % Pref. 10 6 6 * — 6 6 4 
North Met. Elec. 6 % Pref. 1 6 6 | 668 
Urban Ordinary... eco 1 - 4 0/8 — 448 
do 6 % Pret. 1 6 6 1 _ 600 
St. James’ and Pall Mall 6 14 1% 18 0—=C 618 7 
South London ° eco eco 1 ll 15 as — 618 7 
South Metropolitan Pref. _ 7 7 lixd — 612 0 
Westminster Ordinary ... eve 6 12 15 10 - 710 0 
Whitehall Elec, Invst. 74% Pref. 1 nm 0 19/6 — 7:13 10 

Home RAILs, 

Central London Ord. Assented Stock 4 4 694xd —1 616 2 
Metropolitan ~~ -—_— - 4 7h —-4 547 
do. District... om oe 8 84 514 —4 616 0 
Underground Electric Ordinary 10 Nil Nil zs - Nil 
do. do, we 1 Nil Nil 8/- ome Nil 
do, do. Income Bonds 6 6 se 6 6 0 


TELEGRAPHS AND TELEPHONES. 


Anglo-Am. Tel. Pref. exe -- Btock 6 6 104 +$ 616 5 
do. Def. eee eee rT) 14 1s 233 - 664 


Chile Telephone ... on ooo 5 6 6 Sys -& 510 0 
Cuba Sub. Ord... wo wo 7 7 7 - 10 0 0 
Eastern Extension... .. .«. 10 10 £41 6 = — 640 
Eastern Tel. Ord. ... .. «. Stock 10 10 1638 — 624 
Globe Tel.andT.Ord. .. .. 10 10 10 im 615 8 
do. do. Pref. ... ao 6 6 113 - 6 610 
Great Northern Tel. eos a 8 a4 22 ast +i 716 0 
Indo-European 4. 0 se ove 95 1 7 8 — % 61 
Marconi - = =o 1 6 WwW it — 518 6 
Oriental Telephone Ord.... —... 5 2 BF 13 — % 38 0 
United R. Plate Tel. ese ose 5 8 8 zt-— 617 0 
West India & Panama ... -~ 10 Nil WNil i — Nil 
Western Telegraph ooo ow 10 10 16 - 641 


HoME AND FOREIGN TRAMS, £0. 


Anglo-Arg. Trams First Pref.... 56 1% 6 Yi 8380 
do. do. nd Pref. ... 5 | 3 - 10 0 0 
do. do. 65% Deb. ... Stock 6 6 73 = 616 0 
British Electric Traction Ord... 6 6 934 — 6 8 4 
do. do. 6%Pref. .. 6 6 1008 — 619 3 
Brazil Traction... eee -- 100 4 4 534 +14 796 
Brit. Columbia Elec. Riy. Pce. Stock 6 5 874 +1 564 3 
do. do. Preferred os 56 96/- 833 +1 515 0 
do. do. Deferred o B 199.5 10654 — %63 3 
do. do. Deb. “ a «@ 814 — 644 
Lond. & Sub. Trac. 5 % Pref. ... 1 6 24 7l- +1/6 7 210 
London United Tram. Deb, ... Stock 4 4 514 +5 812 0 
Mexico Trams. 5% Bonds .. — Wil 6 66 _ 711 6 
do 6% Bonds -~ — Nil Ni “.0UC~< Xe Nil 
Mexican Light Common o- 100 Nil Nil 19 +1 Nil 
do. 7, «- 100 Nil Nil 46 +2 Nil 
do. lst Bonds .. — 5 6 614 +1 8 28 


MANUFACTUBING COMPANIES, 


Babcock & Wilcox... ese ose 1 20 12 47/- 6d. 65 2 0 
British Aluminium Ord.... ove 1 5 6 25/9 -—6d. 3817 8 
British Insulated Ord, ... ooo 1 15 15 55/99 -—6d. 6 7 6 
Callenders ... oo 80 ane ons 1 16 6b 55/- — 691 
do. 64 Pret... ese oxo 1 64 64 23 = — 6 11 10 
Crompton Ord. ... see ave 1 56 Nil “= 8 17 10 
Edison-Swan -_— - <& “nt — “9 — 600 
do. ,» 6%Deb. .. .. Stock 6 65 ma — 618 0 
Electric Construction... eco 1 10 10 le = 619 0 
English Electric ... ooo ove 1 8 6 176 «4+2/3 614 3 
do. do. Pref, ... eco 1 6 6 106 631 
Gem. Blec. Pref. 2. sco axe 1 a 6 2/- — 618 1 
do. Ord. wa ese exe 1 6 6 1s/- — 612 0 
Henley eco ooo exe exe 1 6 6 65/- +1/8 6 9 1 
do. GPra, ww wi aw 6&6 a «# 4ixd — 5660 
India-Rubber ooo evo oe 1 10 6 14/-. — 613 4 
Met.-Vickers Pret... os os a 8 8 za = 6u 9 
Siemens Ord. -_ a = 1 6 — 1 = 603) 
TelegraphCom, . «~ «— 9 BS “a - “17 


* Dividends paid tree of Income Tax, 
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The Costing of Winding and Insulating 
Coils.—V. 





By F. C. LAWRENCE, M.C., B.Se.Tech., A.M.I.E.E., A.C.W.A., Chartered Electrical Engineer. 





Wedges, Blocks and Strips, 

The small pieces of insulating material, such as fibre 
wedges, leatheroid strips and fullerboard blocks, present 
great difficulties from the costing point of view, owing 
to diversity of shapes, sizes and materials, but it 
is possible to set up standards of the weights of ma- 
terial to be used, for each range of product, by obser- 
ration tests, and thereby standard costs of material. 
\lternatively, standard scrap factors may be deter- 
mined by observation tests and these applied to the 
finished weights stated on the requisitions, to give the 
weight of material required ; but the former method will 
be found to be the easier to apply and more accurate 
in its results. 

In sawing, cutting and shaping the pieces, the 
operators may do as many as 200 jobs per week, and the 
booking of the time to each separate job would present 
such an impediment to production as could not be justi- 
fied on the plea of accuracy. The only method which 
will give really satisfactory results lies in the establish- 
ment of standard labour times for each operation on 
each piece. The setting up of such standards, from 
observation of each case, is not advocated, as that would 
he an almost unending task, but it is not difficult to 
choose representative sizes and shapes of each material 
used and to establish standard labour costs from them. 

The pieces which diverge but slightly from the repre- 
sentative sizes and shapes will call for some fraction or 
inultiple of the representative standard and a con 
venient way of indicating the material, its size and the 
time required for machining, is by a numicr system 


For ¢ imple, a fibre wedge 7 in. by 3 in by if in 
might be taken as a representative of its class and de 
noted by the number 8/32/5, where 8 signifies fibre 

32 the size, and 5 the fact that it is the repre 


The standard labour cost de 


wedges, 
sentative of its class. 
duced from the standard time is found to be, say, 
l6s. Gd. per 100. Now a wedge 9 in. by 4 in. by 14 in 
nay require 5 per cent. more labour, and its number is 
chosen as 8/54/6, 6 being the relative figure showing 
that more labour is required. In order to obtain the 
labour cost of the latter, the standard cost figure would 
be 1 wltiphed by 105/100, which ratio is deduced from 
the ratio of the last figures in the two numbers, thus: 
6 being a higher number than 5, a unit increase of 
huml has been chosen to represent 5 per cent. in 
crease | labour. 


23 The standard labour cost for 7 in. by 
by 1} in. wedges = 16s. 6d. per 100. 

The standard labour cost for 9 in. by 
by 1} in. wedges = 105/100 (16s. 6d. per 
100)=17s. 4d. per 100. 


wedge denoted by 8, 23/2, the standard labour 
ld he 815/100 of 16s. Gd per 100 that, is, 14s 
All the actual tir ent on thes 
} ' 


should 


is heen correctly carried out. and a solution 
osting problem, in what may probably be 
| as the most difficult process, from the costing 
view, should be of great assistance to the engi- 


heer in assuring him of a true basis te work on, when 


considering the results of the manufacture of these ma- 
terials, and to the cost accountant, in satisfying him 
that the complete cost of the machines and apparatus, of 
which the cost of small pieces of insulating material 
forms a part, will not be open to the criticism that it is 
unreliable, because of inaccurate cost methods in the 
insulating sections. 


The Preparation of the Copper. 


The winding of coils on formers, mounted on winding 
heads, is dealt with later, and the section to be con 
sidered at the moment is the one where the manu 
facture of the bare or cotton covered coils, for the larget 
types of machines, is carried out; the various types of 
large coils including bars for turbo-alternators, con 
centric turbo field coils and rings and bars for squirrel 
cage induction motors. 

The chief materials used by the copper section con 
sist of bare copper strap, heavy-gauge cotton-covered 
wires, tape and solder, the operations comprising the 
bending of the copper to shape, shaping the ends of 
bars, and cutting and machining the bars and rings 
for squirrel-cage rotors. Now, the amounts of material 
and labour required on each separate job are, for the 
inost part, conveniently measurable, and, therefore, the 
costing system to be applied is essentially job costing ; 
the only difficulty that arises being due to the with- 
drawal of bulk supplies of copper from the stores. A 
few drums of cotton covered wire may be issued for 
one job and only a portion used; unless the issuing 
of material and the return to stock of the unused por 
tions are strictly regulated and a hard and fast rule 
established, it will be found that the remainder of the 
copper on a part-used drum will be retained in th 
shop for the next similar job, instead of being returned 
to the stores This means that the job for which the 
eriginal supplies are drawn will be charged for part 
of the copper used for the subsequent job. It is easy 
io remark that, in «a well-regulated shop this should not 
happen; but, where a central copper store has been 
established for the purpose of supplying the copper 
and the winding sections, it will be realised that the 
growth of these sections, occupying, as they do, con- 
siderable floor space, means that some parts of the sec- 
tions are a good distance from the stores, so that return- 
ing part used drums and waiting while they are weighed 
and received appears, to the foreman and workers, to 
be an unnecessary waste of a skilled man’s time. Cer- 
tainly that is so, if skilled workers have to make several 
journeys a day for this unproductive purpose. The 
fact that the benches and machines must constantly be 
supplied with drums of wire does not justify this waste, 
and it is suggested that the problem can be solved either 
by a continuous transport system or by the distribution 
of the stock into a number of separate stores, each one 
supplying a part of the sections and stocking only those 
sizes and qualit ies of ( opper used by the benches it feeds > 
one may be required by the copper section, one by the 
Kither method means an ap- 
en ner ‘ eX pense a d by the introduction 


transformer section ve 


ase. and bv the 
perhaps, more 
li nui ail ne 
het tey iethod 
lv to he reached 
sletailed of the pre vailing conditions 
The increase in the expense will, without doubt, be 
counterbalanced, not only by increased accuracy in the 
costs of the coils, but by the greater control of waste, 


and, as a result, the more economical use of the copper. 
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The Winding of Coils. 


Coils of many different shapes, armature coils, field 
coils, transformer, meter, and, maybe, wireless coils are 
wound on mechanically-operated formers, and their 
manufacture follows, in all cases, practically the same 
procedure. At one end of the scale the meter coils re- 
quire a large number of turns of light gauge, silk 
covered wire. The time necessary for winding so many 
turns and the high price of the wire used are of such 
dimensions that job costing is applicable. At the other 
extreme, the large transformer coils consist of a few 
multiple turns of heavy gauge wire, which have to be 
very carefully moulded on to the formers, so that the 
labour and material costs per coil are, again, sufficiently 
great to warrant job costing. An extra operation in 
the case of armature coils is needed to pull them to 
shape. The cost of labour for this operation can, also, 
he charged directly to jobs. There are, however, 
numerous materials which cannot always be charged 
directly because of the small quantities used. These 
include black tape, small pieces of cable, empire cloth, 
cord, tape, and solder for tinning the ends of the 
copper, and special provision must be made for the 
costing of such items. Many manufacturers are wont 
to dump the cost of such material into the overhead ex- 
penses and to rest content with the resultant distribu- 
tion of the expense. This can scarcely be considered 
sound practice, and it has been found that the most 
accurate method, within practical limits, is the dis- 
tribution of the cost of these auxiliary materials in pro- 
portion to the weight of copper in the finished coils. 
Though this method is lacking in a fine degree of accu- 
racy, any more accurate method would lead to an unjus- 
tifiable multiplicity of forms, bookings, and calculations. 

To applv the suggested method, all the auxiliary 
materials should be charged to an omnibus number each 
veriod for each group of coils, that is. a separate num- 
ber for armature coils, transformer coils. &c. The total 
cost of these materials and the weight of copper in the 
coils for each group can be determined at the end of 
a period, and a figure, representative of the cost of 
auxiliary materials per pound of copper. deduced. 
Fig. 5 illustrates a form on which this may be scheduled 








Auxiliary Materials. Omnibus No. 46/21. 
Section. Coils Wdg. Type of Coil. _ Transformer. 
Period of weeksending  _3!/3/24 





Weight of Copper in 








Finished © Cost of Auxiliary Materials. 
Order No. Weight. Regn. No. satel, on P 
24 ~£ 8. a. 

2160 Tape No. 1 16 0 

1824 Tape No. 2 110 8 

375 | Black Tape 1g 9 

| 981 EmpireClh.| 3 7 2 

| 600 Manilla R. 7 4 
ee —_ nn EE 7 a intel ——= 

Totals 4 5940 | | £6 19 11 

Cost of Materials 1679 ° 





Weight of Copper — 5940 Pence /Ib. = 0°28 pence /Ib. 





Fig. 5.—Cost of Auxiliary Materials. 


. 

and calculated. The form is filled in with sample figures, 
from which it may be seen that, for transformer coils, 
the cost of the auxiliary matérials is 0.28d. per pound 
of copper; this cost should be included in the costs of 
all the transformer coils. 

The necessity for regulating the supplies of copper, 
noted in connection with the preparation of the copper, 


——— 





was stated to apply equally to the winding of coils, and 
the two sections must be considered jointly in tat 
respect. 

Certain coils are wound on formers by hand, sucl: as 
concentric coils for the stator windings of small turbo- 
alternators, made of cotton-covered wire, but the ab- 
sence of machine operations does not affect the costing 
problem. A job costing system, with the attendant modi- 
fications noted above, is applicable. 

It should be pointed out that any one order for 
coils for an electrical machine calls for coils of different 
types, as exemplified in the rotor and the stator coils 
for a slip ring induction motor, and in the sets of coils 
for a concentric wound stator. By the introduction 
of a numbered classification, the costs of the different 
types may be kept separate, so that, in the case oi an 
induction motor, for instance, the cost per coil o: the 
rotor and of the stator may each be determined without 
difficulty. 

Assembling the Coils. 

After the coils have been shaped or wound, several 
insulating operations are necessary before they are 
ready for shipment to the main assembly departments. 
Turbo bars and concentric coils may be wrapped wit 


sheaths on Haefely machines, field and armature coils 
require taping and insulating, transformer coils are 


built up with washers and blocks, and they all need 
to be dipped in varnish or impregnated. The impreg- 
nation has already been dealt with. In what may be 
termed the assembly of field and armature coils, tape, 
empire cloth, washers, strips, asbestos, mica varnish 
products, and such materials are employed, which can- 
not be handled by the stores in the small quantities 
required for each order, so that job costing is not 
directly applicable, so far as these materials are con- 
cerned. Usually, however, the labour can conveniently 
be booked to jobs. 

In order to arrive at the cost of materials on each 
order, recourse must be had to the fact that the amounts 
of each material required may be predetermined. The 
difficulty in issuing small quantities out of stock is 
essentially in the amount of handling and recording 
involved. If the quantities are known some time before 
the materials are required, the stores routine can be 
extended to the preparation of parcels or packets of 
material requisite for each order; so that, with the 
specification of a number of jobs on file, one oi the 
store hands can be detailed to prepare the issues for 
these orders and, when the shops are ready to begin 
work on any one of them, a simple requisition, such as 
‘Assembly materials for 16 type-Z coils, for order 
6024,”’ will authorise the issue of the parcel of material 
for that job, and the assembly can be proceeded with. 

The cost clerk who receives this requisition should be 
supplied with the corresponding specification, and he 
can then, with the aid of his price records, determine the 
cost of the assembly materials. Thus modified, job cost- 
ing can be applied to the assembly of these coils. 

The coils and bars, which are Haefely wrapped. pre 
sent a much simpler proposition, as the only materials 
are the wrapping sheets, paper, and some form of adhe- 
sive material. The labour and the sheets can be charged 
to the jobs, whereas the supplies of paper and glue are 
so small that they can be regarded as indirect materials 
and, in this instance, safely charged to overhead ex- 
penses; any form of direct costing of them would 
obviously be wasted effort. 





An American Petrol-Electric 'Bus.—What is stated to be 
the first petrol-electric motor *bus in America has recently 
been completed by the General Electric Co. of Schene« ly, 
N.Y., in conjunction with the Atlas Truck Corporation. of 
York, Pa., to the designs of Prof. Aendt, of Columbia | n!- 
versity, and Mr. J. W. Brown Morton, of New York. The 
vehicle is equipped with a four-cylinder engine of about 2) 
h.p., and a 12-kW generator designed to produce current \r)- 
ing from 100 amps. at 120 volts to 200 amps. at 60 volts. ‘wo 
G.E.C. standard automotive type motors are employed, « {ea 
ture being that each is separately connected by its own pro 
peller shaft and worm-gear to the rear axle. 
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The Place of the Three-phase Induction 
Motor in Industry. 





By T. F. WALL, D.Sc., D.Eng. 





Wirntn the last few years a great deal of attention has 
been given to the design and development of the three- 
phase induction motor, and extensive experimental work 
has been carried out with a view to improving the 
characteristics of this type of machine, notably with 
regard to the improvement of the power factor of slip- 
ring motors and the improvement of the starting torque 
of squirrel-eage motors. References to patent litera- 
ture and to the technical Press show that in America, on 
the Continent, and in this country a vast amount of 
work has been done and is still in progress in connec- 
tion with the still further development of the induction 
machine. 

It appeared to the writer that a very useful pur- 
pose might be served if it were possible to obtain from 
the leading manufacturing electrical engineering firms 
in different parts of the world some definite statistical 
lata as to the relative commercial importance of the 
three-phase induction motor as compared with all other 
tynes of electric motors. 

For this purpose, an inquiry schedule was sent out to 
the leading firms in Europe and America asking for 
such statistical data. The response was very readily 
made by most of the firms to whom the inquirv was 
sent. and since these firms are together responsible for 
the supply of motors to the vast majoritv of the world’s 
customers, the information supplied by them is 
peculiarly interesting. 

\s regards the information obtained from British 
firms, it may be observed that whilst some firms placed 
no restrictions on the publication of the source of the 
data, other firms did not desire to have their names 
published. In order, therefore, to avoid any such 
identification, the writer has thought it advisable not 
tomention the names of anv British firms who have sup- 
plied the information. As regards the foreign firms. no 
restrictions were placed by these firms on the publication 
of the source of the information. 


British Firms. 
Firm No. 1.—The information given by this firm 
refers to motors up to about 50 horse-power. 


Since the year 
1918. 


In the year 1913. | During the War. 


Squirrel-| Slip- |Squirrel-, Slip- |Squirrel- Slip- 
cage. ring. cage. ring. cage. ring. 


Total aggregate h.p. 
of induction mo- 
tors supplied ... 5,000 2,000) 25,800 10,200, 42,000 | 17,000 


Ratio: 
Tot aggregate h.p. 
of induction mo- 
— ——— 0°074 0°22 
Total aggregate h.p. 
of all types of 
ctric motors, 


hoth ae. and d.c. 





form No. I1:—This firm states that for the years 
19!9-1923 inclusive, the total output of squirrel-cage 
motors was approximately 75,000 horse-power, the out- 
put of slip-ring motors for the same period being 
roughly 130,900 horse-power. The output of single- 
phase motors was practically negligibly small. 

In the year 1913 the output of induction motors was 
approximately 65,000 horse-power, and that of direct- 
current motors 45,000 horse-power. 

During the war the output of induction motors aver- 
aged about 80,000 horse-power per year, and the output 


of direct current motors about 40,000 horse-power per 
year. 

Firm No. 111.—The experience of this firm is that the 
use of induction motors is extending, and the ratio of 
squirrel-cage motors to slip-ring motors used is also 
increasing. This ratio is expected to increase more 
rapidly within the next few years. 

Generally speaking, single-phase motors are going out 
of use, as three-phase circuits replace the old original 
single-phase circuits. There has been, however, a tem- 
porary increase in the supply of single-phase motors 
during the last year owing to the fact that certain 
supply authorities when converting their direct-current 
system to the three-phase system have installed a number 
of small single-phase motors in order to use their 
original direct-current mains for distributing power to 
these motors. 

Firm No. 1V.—Owing to the large amount of labour 
involved in collecting the information from _ its 
records, this firm was not able to give the statistical data 
asked for in the inquiry form. It states, however, 
that there is a very definite increase in the use of induc- 
tion motors as compared with direct-Airrent motors, 
and this change-over has been more noticeable since the 
vear 1918 than before, and the relative importance of 
induction motors still continues to grow. 

As between the two types of three-phase induction 
motors, there is a slight tendency in favour of the 
squirrel-cage tvpe for motors up to 25 horse-power. 


Foreign Firms. 


(1) The Westinghouse Electric International Com- 
pany. 


During the War For the years 


» Ve ¢ 
In the Year 1918. (1914-1918 inclusive).| 1919-1922 inclusive. 


Squirrel-| Slip- Squirrel Slip Squirrel BSlip- 
cage, ring. | cage. ring. cage. ring 


Total aggregate 
h.p. of induc- 
tion motors 
supplied 250,000) 70,000 2,000,000) 550,000) 1,800.000) 460,000 

Ratio: 

H.p. single- 

phase motors 


Total aggregate 
h.p. of a.c. and 
d.c. motors 


Ratio: 
Total aggregate 
h.p. of induc- 
tion motors 


hp. of all 
types of elec- 
tric motors, 
both a.c. and 
d.c. 


(11) The General Electric Company, Schenectady, 
N.Y. 

Whilst the policy of this company does not permit the 
publication of its own statistical data, the following 
interesting information was supplied. 

In the last ten years there has been installed in the 
United States at least 25,000,000 horse-power of induc- 
tion motors. There was, of course, a very large demand 
from the year 1914 to 1920. In the year 1921 there 
was very little demand. The year 1913 was a very good 
year, and 1922 and 1923 were what might be called 
normal years. 
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The excess demand caused by the war was readily 
absorbed in the years 1919 to 1921 inclusive. 

“The present yearly rate of the country demand for 
induction motors is about 3,000,000 horse-power. 

(111) Allgemeine Elelktricitaets-Gesellschaft, Berlin. 

Whilst this company was not prepared to supply the 
definite statistical data asked for, it was good enough 
to send the following general observations :— 

(2) Up to a short time ago the number of induction 
motors was about 80 per cent. to 85 per cent. of the 
total motor output of the company. Quite recently, 
however, the demand for direct-current motors has 
increased considerably, this being chiefly due to the 
demand from old direct-current power plant owners 
who intended before the war to convert their system 
to three-phase, and therefore did not extend their in- 
stallations. Due to the economic changes in the last 
few years, these owners have not been able to obtain 
the necessary capital for the proposed conversion, and 
are now extending their direct-current motor installa- 
tions in consequence. 

(77) The ratio of single-phase induction motors to 
all induction motors supplied is insignificant. 

(277) About 40 per cent. of the three-phase motor 
output is covered by squirrel-cage machines which are, 
however, mostly of*small size. Before the war and 
during the war, the installation of squirrel-cage 
motors was discouraged by the supply authorities. 
Since the war, pressure has been brought to bear on 
them, and they now allow larger sizes of squirrel-cage 
motors, which concession, together with the electrifica- 
tion of the agricultural districts, has created a certain 
demand for medium-sized squirrel-cage machines. 
(JV) Stemens-Schuckert Werke, Siemensstadt, Berlin. 
The following information has been supplied by 








the Siemens-Schuckert Werke, and refers to m: 
supplied by this company. 

The number of single-phase induction motors supplied 
during the periods referred to was so small that the 
output did not amount to 1 per cent. of the total horse- 
power output of all other motors. 


tors 


TABLE I 


H.p. of tquirrel-cage | Total h.p. of ind . 
motors as a percentage motors as a perc: 


Period, of the total h.p. of of the total h.p. of _ 
all induction motors induction motor 
supplied. direct current 1 
Before the War... cee 16° 614% 
During the War... ae 149 59% 
Since the War ... = 115% 75% 


oO 


TABLE II. 


Note.—This Table refers to motors of output up to about 5 kV 
at about 1,000 revs, + pet r minute. 


H.p. of squirrel-cage H.p. of induct 
motors as a percentage motors as a per 


Period. of the totai h.p. of of the total h.; 

all induction motors induction and d 

supplied. current mot 
Before the War... wit 37% 71% 
During the War... pit 10% 70% 
Since the War ... om 38% ga% 


Little comment is necessary as regards the data given 
in the foregoing. ‘The outstanding features whicl 
revealed are the overwhelming predominance of 
three-phase induction motor and the relative insignif 
cance of the single-phase motor in the industrial 
cations of the electric drive. 








Economic Conditions in France. 









A report bearing this title, revised to June, 1924, has been 
published by the Department of Overseas Trade.* It is the 
work of Mr. J. R. Cahill, the Commercial Counsellor at the 
British Embassy, Paris, and it covers a very wide field, 
embracing finance, commerce, and industry. Its principal 
interest to readers of this journal lies in the sections devoted 
to the large electrical undertakings which have been an 
important feature of the period reviewed, and these are very 
fully treated.. 

The introduction to the report says that the brilliant 
economic revival which ensued im the early part of 1922 
has suffered no eclipse. Not only has the whole population 
been continuously employed, but there has frequently been a 
dearth of labour. The reconstruction of the devastated areas 
has been greatly accelerated, and, so far as industrial output 
is concerned, it may be said to have been completed. Expan- 
sion and amalgamation have been the order of the day, and 
it is said that the leading electrical concerns have further 
strengthened their position ond their organisations. At the 
same time, however, the State finances, although improved, 
still showed an adverse balance in spite of higher taxation. 
The business turnover tax has proved to be an efficient revenue 
producing medium, and an increase in telegraph and telephone 
charges has also brought in further revenue. 


Foreign Trade. 

A number of commercial treaties were ratified during 1923. 
That with Belgium, however, was not passed by the Belgian 
Parliament. This agreement, as passed by the French Parlia- 
ment, entails the reduction of duties on certain goods passing 
both ways; these reductions in both countries would imply 
the granting to goods from Great Britain of the same rates. 
The articles affected include certain engineering products and 


certain electrical goods. Ancther important convention, which 
ame into force in September, 1928 as that with Canada 

Great Britain and Belginm continued to be France’s most 
nmoaportant customers re the three vears 1921-25 the averng 
values of Frenel xports to Great Britain and Belgimm 
amounted ti 4.4:31 god 4.583 million fr respectively, as com 


pared with 1.317 and 1,057 millions in the five vears 1909-18. 
Great Britain was the largest exporter of goods to France 
the value of goods supplied rising from 3.40 to 5.27 milliards 
of francs. Two-fifths of this total was represented by coal 
supplies, but this item is expected to fall on account of the 


° Stationery Office. Price 6s. net. 











resumption of reparation deliveries, railway electrificat 
und increased home output. 
The efforts of France to promote trade abroad are con 


,und considerable. At many foreign trade fairs (e.g., Lemberg 
‘und Zagreb) she has been the principal foreign exhil 


and her efforts are not confined to Europe. At Rio de Jane 
France was a very important participator, and exhibitions 
of French products have been held in New York and Tientsin 
Over 300 firms took part in the New York exhibition. Con- 
siderable success has attended the annual trade fairs at Pa: 
lyons, and Bordeaux, and smaller exhibitions were held else- 
where. Electrical products played an important part at several 
of these. Speaking of the Lyons Spring Fair, Mr. Cah 
says that few British firms have hitherto come forw -< 
although their representation would probably be distinctly 
advantageous in view of the importance of the Fair and of the 
economic strength of the area of which Lyons is the centre. 
The commercial offices maintained by the French Government 
in several countries (e.g., England, Italy, and the Unit 
States) are designed to serve as permanent sample exhibitions 
on a small se ale. 





Coal and Iron. 


\s stated above, the production of coal, consequent up 
the restoration of the mines, has considerably increased. 
important phase of coal production is its combination with 
the generation of electricity for general distribution, as \‘ 
as the extensive use of electricity in the mines themsel) 
Recovery has been very rapid, and the opportunity of install ing 
up-to-date plant has been fully grasped. The Cie. des Mines 
d’Anzin has already installed two 10,000-kW turbo-alternat 
and a third is being erected, in the Thiers power statior 
The Cie. des Mines d’Aniche generated 45 million kWh 


1998. satisfying its own requirement nd supplving t! 
-urplus to the Cr Blectrique du Nord The central et: 
of the Cie. de Bethune ts being rebuill nd squid py 

i.0O0 KAW of plant is comp ] ith 14.000 JW et. 

voor lhe Cv des Mines de Bruna his Vism conside abli 
tended its: plant, hich produced 55 million kWh im 1 
while from its steam and hydro-electric stations the Cie 


Mines de Houille de Marles supplied 23 million kWh 
February, 1924, the plant of the Cie. des Mines de Vicoig 
Neeux eb Drocourt generated 2 million kWh per week. Ant th: 
large station which is nearing completion is that of t! 
Société Houillére de Liévin—30,000 kW in three units. Th: 
Société Anonyme des Mines de Houille de Blanzy has 4 
20,000-k W station, which is being extended to double t! 
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capacity. A 33,000-h.p. generating station is owned by the 
Société Anonyme de Mines et d’Electricité “La Houve, 
and the Société Industrie et Force is constructing a 15,000-h.p. 
hydro~lectric station. ‘ 

‘In the iron and steel industry the amalgamations which took 
place in 1919 and 1920 are being organised and strengthened. 
Many of the large companies control or are ** interested *’ in 
electricity supply and manufacturing undertakings. Among 
recent developments is the formation by the Aciéries de 
Longwy of an export agency, Longovica, which deals with the 
goods of a number of firms, including the Société Electro 
Métallurgie de Dives and the Cie. Générale d’Electricité de 
Nanc\ The Société Anonyme des Aciéries et Forges de 
Firminy has gained special prominence for its hydro-electric 
enterprises and its applications of electricity in steel-making 
processes. It owns two large hydro-electric stations at 
Rioupéroux, Isére (25,000 h.p.), and at Saint-Chély d’Apcher, 
Lozere (50,000 h.p.), both of which were operated at full 
pressure during 1923. The report contains many other instances 
of similar developments. 

The Electrical Industry. 

[The continued extension of the use of electricity for light 
ing, heating, and power in industry and agriculture, and 
for domestic purposes, the electrification of the railways, and 
the development of water power all contributed to the pros- 
perity which was enjoyed by the electrical industry during 
1923. All the principal undertakings were operated at full 
capacity. The Cie. Frangaise pour |’ Exploitation des Procédés 
Thomson-Houston had to extend its facilities, and for this 
purpose raised its capital from 200 to 300 million francs. The 
annual value of its orders may be gauged from the fact that 
for the first six months of 1923 new orders from railway 
companies and public bodies were valued at 57 million francs. 
The profit for the year was over 22.5 million francs, and all 
the companies in which the Thomson-Houston company 1s 
iterested, including three important electrical distribution 
undertakings and the Société d’Electricité et de Mécanique, 
secured similarly favourable results. 

[he Cie. Générale d’Electricité also found it necessary to 
extend its works, and increased its capital from 50 to 6 
millions, and its bond issues from 73.4 to 90 millions. The 

Tudor ’’ accumulators which are made at the Lille works 
have secured a leading place in the market. In conjunction 
with its associated firms the company has taken an important 
part in the development of radio-telegraphy. Further holdings 
in electricity supply companies have been taken up, and a 
subsidiary concern, Tréfileries de Lyon, has been formed to 
undertake the manufacture of fine wire. The Société Lignes 
Télégraphiques et Téléphoniques, in which the company is 
interested, holds the American rights for the manufacture 
of long-distance cables, and has recently secured the order 
of the value of 135 millions for the cable for the Paris-Nancy- 
Strasbourg line. The cable will be 494 km. in length, and 
will be the first of its kind to be installed in France. 

Another concern which has had to increase its capital is the 
Cie. Electro-Mécanique (in effect the French branch of Brown, 
Boveri & Co.). In this case the increase was from 60 to 70 
millions (bond issues 45 millions). Its manufactures are prin- 
cipally steam turbines, for which it has important orders in 
hand for the French shipbuilding yards. In addition, it is 
manufacturing electric locomctives for the Orleans Railway 

olpany, equipment for the electrification of the Midi Rail- 
ind electric lighting apparatus for the Nord, Orleans, and 
Lorraine railways. ‘The orders left over from 1923 were 
ent to keep the works occupied for the first half of the 
nt year. The company holds the exclusive licence for 
tinghouse material throughout France and her colonies. 
works of the Société des Forges et Ateliers de Con- 
ions Electriques de Jeumont are being further extended, 
they will occupy the position of the most powerful and 
date works in France for the production of electrical 
ial. The company’s working agreement with the Thom- 
uston Co. and Schneider et Cie. has yielded excellent 
istrial and financial results. As regards the distribution of 
trical energy, the company has an association with the 
iin group, and satisfactory results have been obtained. 
nong other companies engaged on_ large orders for elec- 
material and equipment may be mentioned the great 
ering firm Compagnie de Fives-Lille pour Constructions 
niques et Entreprises, which has received orders includ- 
33,000-h.p. engine for a torpedo beat, 36 groups of light- 
turbo-dynamos and certain other units in connection with 
trench naval programme, and ten electric locomotives for 
trains from the P.L.M. railway (in conjunction with 
Compagnie Electro-Mécanique). The Union d’Electricité 
tal 150 millions), a concern in which the larger firms are 
sted, including the Thomson-Houston company, in addi- 
to the generating station at Gennevilliers (the greatest 
single supplier of power to the whole Paris region) has under 
construction power stations at Romainville, Argenteuil and 
Pu iux, whilst the Union Hydro-Electrique (in which it has 
h ings) is erecting a powerful hydro-electric station at 
Eguzon (Creuse), and the Société de Constructions Electriques 
de i rance (capital 40 millions) has received the order for the 
first 50 electric locomotive@for the Midi Railway Company. 

The Electrometallurgical and Electrochemical Industries. 
_These industries have also experienced great prosperity. The 
le. des Produits Chimiques et Electro-Métallurgie d’Alais, 

es et Camargue now holds a practical control of the entire 


French aluminium industry, and has further extended its scope 
to include the production of synthetic ammonia (Casale pro- 
cess) and other processes. Its subsidiary company, the Société 
d’Electro Métallurgie de Dives, has enjoyed considerable pros 
perity in the production of copper, and the manufacture of 
articles in zinc, lead, tin and aluminium. The Dives company 
has formed two subsidiaries, one of which, the Société du 
Palais, carries out the electrolytic treatment of copper. 

The Société d'Electro Chimie, d’Electro-Métallurgie et des 
Aciéries Electriques d’Usines developed its aluminium trade 
in a remarkable manner during the past year. ‘Ihe hydro 
electric department has been extended, and the supply of 
energy to the Lyons Gas Co. and the Paris-Lyons-Mediter 
ranean Railway has been increased. ‘The concern appears to 
have recently taken important interests in the Italian ele. tro- 
metallurgical industry. 


Radio-Telegraphy. 


The increasing popularity of radio-telegraphy during the last 
few years has led to a special development of this branch of 
the electrical engineering industry. The case of the largest 
French concern—the Compagnie Générale de Télégraphie sans 
l’il—shows the extensive affiliations and combinations within 
this industry in France as well as the far-reaching activites 
throughout the world. Founded in 1918 with a capital of 
50 million francs, which was increased in 1923 to 624 millions, 
it may now be said to dominate the entire French industry, 
and at the present time holds large interests in practically all 
the other large French concerns, e.g., in La Société Frangaise 
Radio-Electrique (capital 12 millions), La Compagnie Radio 
Maritime (7 millions), La Compagnie Radio-France (60 mil 
lions), La Radiotechnique (2.5 millions), La Compagnie 
Générale de Télégraphie et de Téléphonie (5 millions), La 
Compagnie Francaise de Radiophonie (8 millions) and La 
Société Radio-Orient (8 millions). Outside of France the com 
pany has also other important interests; in Belgium it is 
interested in two companies—the Société Belge Radio-Elec 
trique (4 millions) and the Société Anonyme Internationale de 
Téléegraphie sans Fil (4.5 millions); in Italy it holds important 
interests in the Radio Italia and Italo-Radio (60 million lire), 
which together have organised the public’services in that 
country; the Société Radiotechnique Polonaise represents its 
interests in Poland, whilst in conjunction with the company 
Radiorama the wireless station at Bucharest is operated; in 
Jugo-Slavia the company obtained the contract for the erec 
tion and maintenance of the Belgrade station; its association 
with the Swiss company Société Télévox proved a financial 
success during 1923; in Czecho-Slovakia, in association with 
the Sociét’ Radio-Slavia, the company is at present engaged 
in the construction of a large station at Prague, whilst in 
Russia it has obtained from the Russian Electro-Technique 
Oftice contracts for technical collaboration and for the supply 
of radio material. Outside Europe the company also has im- 
portant interests. Thus in Argentina the powerful station of 
Monte-Grande, which it helped to build, is run by the com 
pany; in Brazil its association with the Société Radio 
Brazileira has resulted in its obtaining a firm holding in that 
country and it is largely concerned in the construction of a 
large station near Rio de Janeiro for direct communication 
with Europe and North America; in Chile the interests of the 
company dre represented by the Société Radio-Chilena, whilst 
negotiations are still proceeding regarding participations in the 
principal Chinese and Japanese concerns. At Saigon, in Indo 
Chna, the company completed in 1923, and now works the 
inost important station of the East. 


Water-Power Development. 

The water-power resources of France are exceeded only by 
those of Canada and the United States, It has been esti 
mated that there is eight or nine million h.p. available. Prior 
to the war, about 900,000 h.p. had been harnessed, but the 
rate of development has increased considerably since 1916, and 
at present about 2.7 million h.p. is in service. The schemes 
for the utilisation of the rivers of France are distributed over 
four principal areas: The Alps, Rhéne, and Jura: the 
Pyrenees; the Massif Central; and the Rhine, the Vosges, and 
the Moselle. The first-named area has witnessed the most in 
tense development. The Isére department alone uses two- 
fifths of the harnessed water power of France, and the depart 
ment of Savoy follows closely. The report mentions a number 
of stations in this area together developing 958,000 h.p. (in 
cluding works under construction). One of the most important 
stations under construction is that at Beaumont-Monteux, on 
the Isére, which will develop 120,000 h.p. Other large stations 
in the same district are those at Pont D'Albertine (60,000 h.p.), 
Saint Héléne (25,000 h.p.), Romans (30,000 h.p.), and Pizancon 
(40,000 h.p.). _ The Société d’Energie Electrique du Littora! 
Méditerranéen has 80,000 h.p. in three stations under construc 
tion. The Rhéne scheme combines the generation of electricity 
with navigation and irrigation. It aims at providing 800,000 
h.p. at a total cost of 3.6 milliards of francs, but doubts have 
been expressed as to whether power can be supplied to Paris 
more cheaply by this means than by the existing “‘ thermic "’ 
stations. 

_In the Pyrenees hydro-electric development is a concomitant 
of railway electrification, and a number of important stations 
are in course of erection or in contemplation. 

The principal watercourse in the Massif Central is the 
Dordogne. The Paris-Orleans Railway Co. has an important 
scheme in hand, and others are projected. The Vienne river, 








414 THE ELECTRICAL REVIEW. 


SEPTEMBER 12, 1924, 








already utilised to the extent of 18,000 h.p., is being further 
developed, and the Loire, the Lot, and the Truyére are provid- 
ing power for other large undertakings. The Société des 
Forces Motrices de la ‘Truyére is taking an active part in the 
development of water power in this area, one of its projects 
being a 105,000-h.p. station at Brommat. In the southern part 
of the Massif Central, the Paris-Lyons-Mediterranean Railway 
Company is erecting three stations with a total capacity of 
20,000 h.p. There is an 80,000 h.p. station in course of erection 
at Kembs, on the Rhine, and seven other works (aggregating 
720,000 h.p.) between Bale and Strasbourg are planned. 
Development has again proceeded on a small scale outside these 
main areas. The report also gives details of the Aber-Wrach 
scheme to utilise tidal power. 


Railway Electrification. 


Several pages of Mr. Cahill’s report are devoted to this sub- 
ject. | The Southern (Midi) and the Paris-Orleans Railways 
have been active during the period under review. On the 
former system the whole of the stretch from Toulouse to Dax 
(190 miles) has been practically completed, and work has 
begun on the Bordeaux-Hendaye main line (146 miles) and 
several branch lines. The entire system 2,060 miles) is ex- 
pected to be converted in ten years. Power will be obtained 
from eleven or twelve stations; two, Soulom (21,000 h.p.) and 
Eget (35,000 h.p.), have been constructed. The Paris-Orleans 
aims wrod at the conversion of three lines, with a total 
length of 554 miles. The necessary power will be derived from 
Gennevilliers and other stations, and from three water-power 
undertakings, with an aggregate capacity of 110,000 kW, which 
the company is to erect. Orders have been placed in France 


and Switzerland for 80 motor-cars and 200 locomotives, about a 
third of which will be delivered this year. 


—— 





The Paris-Lyons-Mediterranean Railway also has large 


schemes in hand and in prospect. The electrification of the 
Culoz-Modane line (85 miles) has already been undertaken, and 
the conversion of a further 516 miles is in prospect at carly 
and distant dates. It is thought that the conversion o{ the 
main body of the system, about 2,000 miles in the Sadne- 
Rhone region, awaits the realisation of the great _ iter- 
power scheme which is to be undertaken by the Cie. nal 
du Rhéne (capital 360 million frances), which plans ay erection 
of sixteen stations with a total output of 1,160,000 h.p. The 
work of the State Railway has been confined to some of the 
lines in the neighbourhood of Paris. Apart from the activities 
of the main railway systems, a number of light railways in 
various parts of France have been converted in the cou of 
the past few years. 
General Conditions. 

The report says that for nearly three years unemployment 
in the ordinary acceptation of the word has been practically 
non-existent in France. The total never exceeded 3,000. and 
at the end of the year was less than 1,000. As a consequence 
there has been considerable immigration of foreign labour—no 
fewer than 297,430 aliens being employed during 1923. Wages 
showed a steady upward tendency, and generally ranged be 
tween 34 and 4} times the pre-war rates. In the engineering 
trades an average increase of 10 per cent. occurred during 1923. 
Although the eight-hour day received legislative force in 1919, 
its application has been varied in the case of so many industries 
that it is probable that it does not affect more than 4) per 
cent. of the industrial population. The shortage of accom 
modation which was experienced after the war has been con- 
siderably relieved. During 1923 there were violent fluc tu: ns 


in the cost of living; the official index figure for 45 con 
dities (with prices of 1901-10 taken as a base=100) aver 
484 in 1923 as compared with 378 in 1922. 











The Iron and Steel Institute. 





Annual Autumn Meeting. 





THE annual autumn meeting of the Iron and Steel Institute 
in London and at the British Empire Exhibition, Wembley, 
was held last week. The papers read contained little of direct 
electrical interest, although Messrs. E. D. Campbell and G. W. 
Whitney (Ann Arbor, Mich., U.S.A.) described the effect of 
changes in the total carbon content and in the condition’ of 
carbides on the specific residtande and on some magnetic 
properties of steel. Their paper (i) outlines a method of 
preparing on a laboratory scale small steel bars differing only 
in carbon content and, to a negligible extent, in sulphur; the 
chromium steel bars used are the first series of the kind 
to be made. (ii) Describes the apparatus used for magnetic 
testing, the magnetic balance employed being the same in 
principle as the one described in a previous paper, but im- 
provements in construction and in technique of handling 
have been made. (iii) Gives the results of measurements of 
specific resistance and some magnetic measurements on 
annealed and oil-hardened bars. (iv) Submits experimental 
evidence in support of a new hypothesis, which offers a 
plausible explanation of the mechanism of remanent 
magnetism. 


Some Magnetic Properties of Steel. 


The desirability for making magnetic measurements on bars 
with entirely open ends, instead of with a closed magnetic 
circuit as is usually done, followed from the realisation that 
results obtained with open poles must be considered as 
relative only. If such comparative measurements are made 
on bars of the same ~~ and cross-section, the results may 
indicate some of the fuctors influencing magnetic properties 
more clearly and convincingly than when magnetic tests 
are made in the usual manner. It has been well known 
for many years that a bar of pure iron with open poles loses 
practically all its magnetism when any magnetising field 
to which it may have been subjected is cut off. In order 
to have a permanent magnet it is essential that there be a 
certain concentration of carbides in solution in the iron. In 
one of the authors’ papers on the force field dissociation theory 
of solution the hypothesis was suggested that permanent mag- 
netism is due to the serial alignment of the electromagnetic 
force fields of carbides or other solutes in solution. In a later 
paper the hypothesis was advanced that carbides possess a 
definite magnetomotive potential which is dependent on _ the 
chemical constitution of the carbides, but is independent 
of the size of the particles, in a manner analogous to the 
electromotive potential of a cell which also is dependent on 
the chemical composition but is independent of the size. The 
hypothesis was also advanced that the open force fields of 
carbides which cause electrical resistance can be the cause 
of magnetic resistance as well. Since the force fields of 
silicides in solution will produce electrical resistance in a 
manner similar to that caused by carbides, and yet since 
silicon steels retain almost no permanent magnetism and 





possess very low magnetic resistance, one is strongly incl 
to think that it is something in the structure of the carly 
atom that is responsible for both magnetomotive potent 


and magnetic resistance. If, therefore, carbides are 
dominant factor in determining magnetic properties, meas 
ments of these properties on steels differing from each ot 
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only in carbon concentration might be expected to add sume 


thing to our knowledge of the mechanism of magnet 
In a recent article giving the results of measurements 
on two sets of four bars each of straight carbon and chro: 
steels, the measurements having 
method with closed magnetic circuit, it was shown tha 
minimum reluctivity is a linear function of the ¢ arbon 
centration. Under the force field dissociation theory an 
hypothesis that carbides in solution can cause magneti 
sistance, the magnetomotive forces which must be ap 
to different bars in order to give an equal increase in fluy 
indicated by an equal increase in attractive force, 
be proportional to the magnetic resistance of the bars 
comparison of the gilberts required to give an increased 
tractive force of 3,000 dynes per square centimetre (1 
with those for the specific resistance shows that, in gen 
in each series the H,m values follow the same order as t 
for the specific resistance. Although the electrical resista 
of the chromium steels is higher than that of the ““IN5”’ s 
(Armco) of the same carbon content, the magnetic resistanc 
dicated by the H,m values does not increase as rapidly for 
*“T53 ’’ (chromium magnet steel) bars as it does for those 
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the pure iron-carbon series, due to chromium in solution } 


ducing electrical resistivity, but having 


no effect on magn 
resistance. 


It has been shown by one of the authors 


carbides in solution in steel possess a thermo-electromot 


potential which is dependent on the concentration of 
dissolved carbides. Other solutes in solution possess ther 
electromotive potential, but carbides alone seem to poss 
to any considerable extent, magnetomotive potential. 

the present case the gilberts re quired to demagnetise 
indicate the magnetomotive potential of the carbides 
solution in the two series. It will be noted that the 


values for the chromium steels rise more rapidly than th 
of the IN5 series in the lower part of the curve, but eross 
about the eutectoid point, the values for the hypereutect 


bars of the chromium steels being slightly below those 
the pure iron-carbon series. If it is true that carbides 
solution possess magnetomotive potential which may be n 


manifest by polarising all in one direction, and if carbi 


in solution cause magnetic resistance, then the magnetic fi 
at the open pole of a bar magnet might be expected to b 
a relation to the ratio of the magnetomotive potential 
the magnetic resistance, that is, the ratio of H, over H 
Under the concept developed in the present research, coer 
force, as usually measured, is primarily dependent on 
magnetomotive potential of carbides in_ solution, 





and 


hysteresis is principally the work expended in reversing t! 
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polarity of the carbides in solution. Coercive force and 
hystere-is—due to other solutes, grain-size, or to the state 
of strain in the iron—is relatively small compared with that 
due to carbides im solution. 


Magnetic Brinell Test-ball Holder. 


In a paper describing improvements in the Brinell test 
on hardened steel, including a new method of producing 
hard sicel balls, Mr. Axel Hultgren, Met.-Eng. (Gothenburg) 
suggests, in order to facilitate replacement of the ball, which 
is of some importance when 5- and 10-millimetre balls are 
used alternately, a permanent magnet as a ball holder. This 
idea does not, however, work in practice as magnetising the 
holder causes the ball to leave the depression and seek the 
edge of the holder, but the difficulty may be overcome by 
suitably shaping the end of the stud and enclosing it by 
4 sleeve of non-magnetic material. A compound holder of 
this type designed to fit the Brinell press of A/B Alpha’s 
construction is shown in fig. 1. The magnet was made of 
hardened ball steel and the sleeve of aluminium bronze, the 
latter being pressed on to the tapered magnet in order to 
prevent subsequent creeping between the two members. The 
end of the holder was then lapped to the shape shown; 
the central spherical recess for a 5-millimetre ball in the 
magnet is surrounded by a ring-shaped seat for the 10- 
millimetre ball, formed partly in the magnet and partly in 
the sleeve. On account of the small depth of the ball seat 
and the pointed shape of the magnet the magnetic flux is con- 
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centrated at the centre and is strong enough to hold the 
ball securely in place, and the sleeve also reinforces the 











ff 

| 

| 

| 
r : 
f/\ 1) \ 
(\L) 
4 } 
he ae 





—— pe 





Fig. 1.—Magnetic Brinell Test-ball Holder. 


pointed end of the magnet, which would otherwise be liable 
to burst. 









Sixteenth Annual Report. 





We have received the annual report, covering the year ended 
October 31st, 1923, of the Hydro-Electric Power Commission 
of the Province of Ontario. This records continued develop- 
ment and financial success, and occupies, with statistical 
tables, 6L9 pages. The financial results of the various district 
undertakings worked under the jurisdiction of the Commission 
were reviewed in our issue of July 25th (p. 136); the following 
deals more with the constructional and development work 
which proceeded during the year. 

The systems number 13, and to these are connected 356 
munic ipalities of widely-varying sizes, and 110 industrial com- 
panies receiving separate supplies. The most important of 
the systems is that serving the Niagara district, in which the 
large amount of $141,427,301 is invested, and the principal 
feature of the system is the Queenston-Chippawa development 
which utilises the power of the Niagara Falls. During the 
year under review the plant at this undertaking was aug- 
mented by the installation of the fourth and fifth generating 
sets, each of 60,000 h.p., so that at the end of the year the 
plant had a total normal capacity of 295,000 h.p. In addition 
to this the Niagara district was served by two other im- 
portant hydro-electric stations at Niagara—that formerly be- 
longing to the Ontario Power Co. (171,000 h.p.), and the 
undertaking of the Toronto Power Co. (145,000 h.p.)—giving 
an aggregate of 611,000 h.p. At the close of the year work 
was proceeding in connection with the installation of three 
more sets at Queenston. The growth in the demand for power 
has been such that the output of each new generator at 
Queenston has been absorbed almost as soon as it has become 
available; it has required of the Commission’s engineers con- 
stant care and skill in the maintenance and operation of the 
plant to avoid any interference with the supply of power 
which would have caused serious inconvenience. During 
the ycar power was received at the main 110,000-V switching 
station at Dundas 99.982 per cent. of the total time. The 
only serious interruption was when transformers and l.p. 
sWitching equipment were destroyed at this station, but, due 
to the efforts of the engineers, in just over an hour and a 
half emergency repairs and connections were effected and the 
supp!y was restored. The damaged portion of the station was 
rebuilt and extended shortly afterwards. To meet increased 
dems:ids additional transformers were installed at a number 
of 11,000-V sub-stations to the total extent of about 105,000 
ky \, some of this being in replacement of older plant. 
Furtser extensions were made in other sub-stations, and 13 
new distributing centres, mostly small ones, were placed in 
service. A list of the municipalities connected to. the system 
(over 140) shows that there was a decrease in demand in 
only 24. The largest, Toronto, required 109,411 h.p. (peak) 
as inst 87,600 h.p. in 1922. The principal work carried 
out at the Ontario Power Co. plant during the year was the 
reconstruction of the 25,000-kW set which was destroyed in 
Apri|, 1922. The work was nearing completion by the end 
of the year, and the machine was expected to be ready for 
service by the ensuing winter. Only purely maintenance work 
Was carried out at the Toronto Power Co. station, but a 
stand-by water service was installed between the Canadian 
Niagara Power Co.’s water system and the pipes of the 
Undertaking, so that ip case of failure of either company’s 





other company would 





source of supply the facilities of the 
as" available. 

In the combined Northern Systems (Eugenia, Severn, and 
Wasdells) the chief problem has been to meet the demand 
for power. The call upon each of these systems has at times 
been greater than its generating capacity, but the demand 
has been met by the interconnection arrangements, Surplus 
power has been purchased from the Orillia Water, Light and 
Power Commission, and in October last arrangements were 
completed for the reception of 1,000 h.p. from the Niagara 
system, involving the installation of @ frequency changer. 
At the Eugenia plant one of the turbines was overhauled 
and rebuilt to an improved design; this resulted in greatly 
increased efficiency. 

The plant of the Muskoka system was overloaded many 
times throughout the year, and maintenance work was only 
possible at short intervals of light load. Operating conditions 
on the St. Lawrence system were satisfactory, and no changes 
were made in the generating plant. 

The spring of ond was a critical period for the Rideau 
system. The storage reservoirs of the system had suffered 
somewhat from the ‘tens of the Mazinaw Dam in 1922; the 
latter year was a very bad year for the Mississippi River 
watershed, and in spite of the fact that the Carleton Place 
plant was put into operation late in 1922, it became evident 
that auxiliary power would have to be developed to avoid a 
shortage. Arrangements were accordingly made with the 
Smith Falls municipality for the overhaul and operation of 
the steam plant there for a month or so. The critical situation 
was further aggravated by the failure of the Rideau Power 
Co. to deliver any power whatever for a month. To provide 
additional storage as a safeguard against future shortage of 
water, negotiations have been made with the Mississippi River 
Improvement Co. A new dam is to be constructed at Cross 
Lake; this will take some years to complete, and so a side 
dam, forming a part of the scheme, is to be completed 
during the current year to supply immediate needs. The 
dam at Mazinaw Lake is to be replaced, and a temporary 
dam there is in use. The Carleton Place plant has been 
overhauled, and the system anticipated its ability to meet 
all demands during the present year. 

The Cameron Falls generating station of the Thunder Bay 
system operated at a high load factor and practically at 
constant full load. The Ottawa System is dismissed in four 
lines, as nothing warranting comment occurred there during 
the year. 

On the Central Ontario and Trent system the load con 
tinued to grow, and the output of the new station at Ranney 
Falls, opened in 1922, has been absorbed so rapidly that the 
two new stations now under construction will soon be re- 
quired for service. It is reported that the flow regulation 
of the Trent River has been considerably improved. 

The heavy demand upon the Nipissing system, combined 
with low storage, resulted in a serious water shortage during 
the first quarter of 1923. Consequently the station, even with 
the assistance of the auxiliary steam plant, was unable to 
meet the demand. Apart from this the plant was loaded to 
the limit, and to provide the necessary extra power a new 
1,300-h.p. hydro-electric plant was constructed at Bingham 
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Chute; this was expected to be ready for service in December 
next. During the summer of 1923 the steam plant mentioned 
above was entirely destroyed by fire; a Diesel engine plant 
is being erected in its place. 

To facilitate the development of rural distribution fresh 
legislation was passed in 1920, which took the matter out 
of the hands of the townships and enabled the Commission 
to erect stations where the prospective load warranted them. 
To help meet the extra cost of rural distribution the Pro- 
vincial Government, by an Act passed in 1921, grants half 
of the cost of all primary lines constructed by the Commis 
sion, the funds for ‘this purpose being paid out of the moneys 
collected by the Government as water rentals. The various 
kinds of demands in rural districts are classified under eight 
heads, and rates are arranged accordingly. These classes pro- 
vide for both domestic and agricultural service. At the end 
of the year the Commission had constructed 216 miles of 
overhead primary line and 21 miles of underground cables. 
Extensions aggregating \225 miles were approved during the 
year. + 

Another service performed 
ance of 


by the Commission is the assist 
municipalities in the purchase of supplies for con 
struction work or in connection with the operation of local 
systems. Material valued at $558,000 was purchased in this 
way during the period of the report. The 

manufactures and distributes the * Hydro ”’ 

is given a “ life’’ guarantee of 1,500 hours. 

\ large part of the report is devoted to a detailed descrip 
tion of the constructional work carried out during the year 
and is profusely illustrated. 

Two-thirds of the volume consists of statistical matter in 
cluding the finance of the undertaking, which, as already 
stated, was summarised in a recent issue. The transmission 
line records show that a total of 3,487 miles of line has been 
erected and purchased by the Commission. At the end of 
the year there was 528 miles of 110,000-V steel-tower trans- 
mission lines in service in the Niagara system, and a further 
ten miles was under construction. A large proportion ot 
the lines is aluminium, both pure and steel-reinforced. 

The work of the laboratories during the year was principally 
of a routine nature, consisting of tests on meters, heating 
appliances, motor-operated ape rere instruments, lamps, 
&e. Outstanding problems in electrical engineering, such as 
the mitigation of inductive the tenon between power and 
telephone lines, lightning protection, &c., were investi 
gated, and assistance was rendered in a series of extensive 
tests on the operating characteristics of the units in the Queens- 
ton generating station. The magnitude of the masses of 
material and forces in play under transient conditions de- 
mands most thorough analysis to ensure safety in operation 
As in previous years, assistance, supplemented by test data, 
was rendered to private manufacturers and inventors 
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lamp with which 
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23. ‘* Dynamo-clectric generator 
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‘Automatic telephone 
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12,806. “* Electric transmiss 
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May 14th, 1923. (220.370.) 
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- 163. “ Electric switches or 
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14,934. “ Electric filters for 
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A Metric Slide Rule.—To facilitate the conversion of 
inetric prices to British currency, and vice-versa, a simple 
slide rule has been devised by Mr. A. E Harley Mason, of 
the Cavendish Press; it is valid for any rate of exch 
and for any foreign currency. The range includes price per 
square metre/price per square yard; per metre run to pel 
yard run; per kilogram to per pound, and per litre to per 
gallon. These conversions are effected each with one setting 
of the rule—namely, to the rate of exchange, after which 
all prices in terms of a foreign currency can be read off 
against the corresponding British prices in pence. Furt 
given the rate of exchange, the value of a foreign coi! 
terms of either shillings or pence (and vice-versa) can s 
larly be read. The slide rule, which is 10 inches long 
suitable also for ordinary calculations, the two lower s 
being identical with those on the ordinary rule. Su; 
mentary to the “‘universal commercial calculator ’’ deser 
above is a handy rule of more limited scope, giving the 

of a dollar (United States or Canada) in pounds, shilli 

or pence for any rate of exchange between 4.85 and 
dollars to the pound. The fractions are decimal, but in 
case of pence the farthings have been indicated. These ti 
savers should be found very useful in commercial offices 


A French Channel Scheme.—In a recent issue of 
French contemporary Génie Civil, drawings were given in « 
nection with the project of two French engineers for the « 
struction of a bridge across the English Channel betw: 
Calais and Dover. The project comprises two access jetti 
two steel viaducts on the lines of the Forth Bridge, and 
central sea wall, the latter being about fifteen miles in length 
out of the total of about twenty-three miles. It is suggested 
that part of the interest on the outlay would be met by inst 
ling turbines in the sea jwall caissons to utilise the power of 
the tides in the generation of electrical energy. 








